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Abstract 

 

Kant’s philosophy of physics is based not on observation and experiment, but 

only on arguments and inferences and is formal in character. It is concerned with 

the pure part of physics. In this thesis, I have focused on a conceptual and critical 

analysis of Kant’s philosophy of physics. I have divided my thesis into eight 

chapters: (1) Introduction, (2) A priori, (3) Categories, (4) Substance, (5) 

Causality, (6) Space and Time, (7) Motion, and (8) Conclusion.  

 

The thesis starts with an introduction to Kant’s philosophy of physics, explaining 

the role of his ‘Architectonic Plan’, the nature of his philosophy of physics, and 

his distinctions between metaphysics and his philosophy of physics. Kant’s 

transcendental philosophy is a new metaphysics. ‘New Metaphysics’ is a 

‘Universal Science’ and ‘Kant’s philosophy of physics’ is ‘Universal Physics’ 

because all a priori categories, principles and laws are universally valid. 

 

Kant’s ‘Architectonic Plan’ as a system of concepts is the blueprint of his 

transcendental philosophy. Kant’s philosophy of physics rests on this 

‘Architectonic Plan’. As per this plan, ‘Reason’ is on the top and ‘Experience’ is 

at the bottom. All the a priori categories and principles are empty without this 

foundation. This cognitive structure is necessary to both philosophy and science. 

Kant’s philosophy of physics is concerned mainly with the a priori aspects of 

empirical physics. His philosophy of physics is not a scientific theory. It is 

dependent on both reason and experience. 

 

i



 

Kant’s main ambition in his philosophy of physics was to find out the categories, 

principles and laws that are a priori. The a priori principles spontaneously 

involve space, time and categories. Kant’s philosophy of physics is a body of a 

priori categories, principles and laws. The a priori aspects of empirical physics 

constitute the a priori foundation of physics. Empirical knowledge is obtained 

from empirical judgment, and this judgment is dependent on sensation, intuition 

and pure concepts. A priori concepts are necessary for both empirical and a 

priori knowledge. Even in our experience, there enters the mode of knowledge 

that origins a priori. A priori gives coherence to our sense-representations. 

Kant’s principles of axioms of intuitions, principles of anticipations of 

perception, principles of analogies of experience and the three laws of motion 

are instances of a priori knowledge. 

 

The twelve categories logically correspond to the twelve forms of judgment. 

Quantitively the judgments are universal, particular and singular. These 

judgments regarded as representatives of things become categories of unity, 

plurality and totality. Qualitatively the forms of judgment are affirmative, 

negative and infinite. When they represent things, they transform into the 

categories of reality, negation and limitation. Relatively the judgments are 

categorical, hypothetical and disjunctive. When they transform into categories, 

we have the relation of substance-accident, cause-effect and agent-patient. In the 

same way, the model judgments have their counterparts: possibility, existence 

and necessity. 
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The categories like substance, causality, community, reciprocal and relation are 

applied to reality, and when found to be objectively valid of actual experience 

and possible experience become laws. The categories are formal when derived 

from pure understanding, but when applied to the objects of experience become 

synthesized. The synthesizing of a category is also a process of giving it 

objective validity. Categories have a subjective origin and have their source in 

human reason. They are not pure forms of intuition like space and time. 

Categories are not applicable to transcendental objects and things-in-themselves. 

They are only applicable to the objects of experience. Thomas Kuhn’s concept of 

the change of function in the movement of categories from one paradigm to 

another in a ‘Paradigm Shift’ is not applicable in the Kantian case. Kant’s 

categories are valid for the past, present and future, so long as human sensibility 

and understanding remain unchanged. 

 

Kant’s views on substance are quite distinct from his predecessors like René 

Descartes, Benedict Spinoza and Gottfried Wilhelm Leibniz. According to him, 

substance is postulated and cannot be defined. Kant’s principles of permanence 

of substance are non-tautological. The principle of permanence is a necessary 

postulation, and without it, the inter-personal (inter-subjective) knowledge of 

human beings is not possible. It is also a necessary condition for our empirical 

and scientific knowledge. The application of ‘substance-accident’ to our 

judgment makes the empirical knowledge possible. The principle of permanence 

gives rise to a reorientation of many theories of the creation of the universe. If 

the creation of the universe out of nothing is allowed, then ‘the unity of 
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experience’ will be impossible. For Kant, the unity of synthesis or the uniformity 

of mind is vital in understanding physics.  

 

Causality enables us to transcend our subjectivity on the occasion of the 

reception of sensation. The principle of permanence of substance, the principle 

of causality and the principle of community are possible only through the 

representation of the necessary connection in perception. The knowledge of the 

objects of the world is not possible without their objectivity. Appearance gives 

us only contingent knowledge; for knowledge to be “something true for 

everybody”, it must be necessary. It is categories that make them necessary. The 

proofs of analogies in Critique of Pure Reason show that knowledge of object 

cannot be possible without the application of categories like substance, causality 

and community. 

 

Kant’s space and time are pure forms of intuition and necessary conditions for 

having experience. We human beings perceive objects spatio-temporally and 

think (or judge) them through categories. The known objects are not wholly 

independent of us because they are subjected to human forms (space and time). 

Space and time cannot be separated by tearing them apart. What is in space is 

also in time. Empirical intuition is made possible by space and time. We cannot 

get rid of them, even in our imagination. Space and time are “transcendentally 

ideal and empirically real”. The Kantian space and time are not theory-bound 

concepts and do not exclude any kind of scientific theory of space and time in 

science.  
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Motion that we talk about in physics is in our outer intuition. This intuition is 

made possible by a priori space and time. Motion is responsible for the concept 

of succession. The succession and its determination are a priori due to the 

category of causality. Kant’s three laws of motion differ from the Newtonian 

laws of motion only due to their differences in the derivation of ‘Universality’. 

Kant’s laws of motion in Metaphysical Foundations to Natural Science are 

founded on the principles of pure understanding in Critique of Pure Reason.  

 

Kant’s philosophy of physics is an epistemological inquiry into the source of a 

priori judgments of physics. It helps us to understand certain features of classical 

physics, the conceptual construction of modern science, the fundamental 

concepts and their sources, and the presupposition of principles and laws of 

physics. 
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Chapter 1: Introduction 

 

1.1 Kant’s Philosophy of Physics 

 

Immanuel Kant (1724–1804) was a philosopher of science because he deals with 

the general question of the possibility of synthetic a priori judgments in subjects 

like physics, mathematics and metaphysics. Kant’s philosophical insights have 

influenced developments in philosophy of science, philosophy of physics in 

particular1. This makes him very significant in the history of philosophy of 

physics. 

 

Kant has brought the relationship between the human mind and objects of 

experience in focus in his philosophy (in asking how an object conforms to our 

way of knowing)2. He has revolutionized philosophical thinking by arranging the 

marriage between understanding and sensibility. His reconciliation of 

 
1Kant’s philosophy of physics helps to understand the philosophy of his predecessors like (to 

name a few)  René Descartes, Benedict or Baruch Spinoza, Gottfried Wilhelm Leibniz, John 

Locke, David Hume, Christian Freiherr Von Wolff and the later philosophers like James Clark 

Maxwell, Bertrand Russell, Alfred North Whitehead, Ludwig Wittgenstein, Georg Wilhelm 

Friedrich Hegel, Edmund Husserl, Martin Heidegger, Hans-Georg Gadamer and many others, 

and scientists like Isaac Newton, Albert Einstein, Neil Bohr, Werner Heisenberg, Max Plank, 

Henry Poincare, Stephen Hawking, Lawrence M. Krauss and many others. 

2The uniformity of nature is the uniformity of mind. So long as our sensibility and understanding 

remain the same, space, time and categories form the foundation of human knowledge. 



2 
 

Rationalism and Empiricism has given rise to a novel theory which is famously 

known as the ‘Critical Theory of Knowledge’. 

 

Philosophers before Kant, in their theories, required the mind to conform to the 

objects, but he was the first philosopher who said that the object must conform to 

the structure of the cognitive mind and opened the scope of human reason. He 

has epistemologically built a bridge between human reason and nature by asking 

how the objects of experience conform to our ways of knowing. Kant, in this 

process, has constructed a critical (or transcendental) system of concepts and a 

philosophical model (or transcendental model) of a special kind, the consequence 

of which is his philosophy of science. What he has done in philosophy 

throughout his life is no less a contribution to scientific work than that by a 

scientist. We realize this when we study him seriously in relation to his 

philosophy keeping in mind the background of his contemporary philosophical 

and scientific developments. 

 

This philosopher who never left his hometown was a great mind adventurer. 

Kant’s philosophical thoughts have transcended every geographical boundary. 

His philosophical thoughts were beyond his time. He always maintained that 

scientific knowledge involving theories and hypotheses is, to some extent, 

tentative. Theoretical physics as a human construction requires improvement and 

modification from time to time. Experimental sciences also cannot be regarded as 

free from this character. 
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Kant, from the very beginning of his career as a part-time professor at the 

University of Konigsberg, was interested in teaching subjects that were related to 

science. He was very interested in dealing with the problems of epistemology 

that had important implications in science. The development of Kant’s 

philosophy of science can be divided broadly into three stages: (a) Pre-critical 

Period, (b) Critical Period and (c) Post-critical Period. Kant in his pre-critical 

period was thinking and writing on subjects like geography, physics, logic, 

mathematics and metaphysics. We get some idea of his transcendental 

philosophy in a premature form even in his works of the pre-critical period and 

developed ones in the critical period. Kant continuously kept growing in his 

philosophical thoughts which later made him a great philosopher. How he was 

interested in the philosophy of science and engaged himself with it is evident 

from his formulation of the ‘Nebular Hypothesis’, which is now often called 

‘Kant-Laplace Hypothesis’ in science3. In this thesis, however, I have focused on 

the works of his critical period. The subject matter of philosophy of physics has a 

broader scope, but as per the title of my thesis, I have confined myself to critical 

reflections on certain specific areas of Kant’s philosophy of physics. Here, I 

chiefly deal with concepts like a priori, categories, substance, causality, space-

time, and motion from a Kantian perspective. 

 

Kant’s philosophy of physics is found in the Transcendental Analytic portion of 

Critique of Pure Reason and subsequently in his Metaphysical Foundations of 

 
3In this hypothesis, Kant attempted to give a mechanical explanation of all sidereal motion and 

development of planets. The planets that are farthest from the sun have a probability of producing 

a higher species of intelligent organisms, according to this hypothesis. 
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Natural Science and Opus Postumum. Kant has himself mentioned that his 

Critique of Pure Reason was completely misunderstood and misjudged by his 

critics when it was published for the first time in the year 17814. Philosophers 

and scholars criticized him for things that he never said in the book. He decided 

to write a short illustrative book to make the Critique of Pure Reason more 

convenient to the readers because he felt that the book was voluminous and 

lacking illustrations (Prolegomena to Any Future Metaphysics, p.10). As a 

consequence of that, he brought out a book under the title Prolegomena to Any 

Future Metaphysics in the year 1783. Kant’s later works have extensively dealt 

with physics although the Critique of Pure Reason occupies the central place 

among them because the other works are based on the foundations laid in this 

book. My main concern in this thesis is to carefully bring out Kant’s philosophy 

of physics. I also focus on conceptual clarification and critical analysis of his 

philosophy of physics and thereby I take my position based on the study of both 

Kant’s philosophy of physics and modern philosophy of science. 

 

I started my research by studying the translations of Kant’s original works and 

tried to understand his philosophy (I regret not being able to read Kant’s works in 

his own language) from his perspective. Starting with Kant’s works leads us to 

understand his contribution in a fairer way. Kant is still relevant in some areas 

and just the opposite in certain other areas of philosophy of science. Kant’s 

transcendental philosophy has become a popular approach in the world of 

 
4The same was published again in the form of the second edition in the year 1787 and that was 

after the publication of Metaphysical Foundations of Natural Science (1786). 
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philosophy. However, the question remains—how do we justify Kant’s 

philosophy of physics? 

 

It seems that Kant’s philosophical works had a profound influence on the 

thinking of the scientists of the 18th and 19th centuries because they have referred 

to him (both in agreement and disagreement).  The philosophers and scientists 

engaging with both philosophy and science think that Kant has rationalized 

science5. However, they are not in a position to deny the role played by Kantian 

philosophy in shaping their minds in some way and in constructing a system of 

concepts6. This contribution of Kant is not openly visible but has to be 

discovered in his ‘Architectonic Plan’ which is another name for his 

‘philosophical system of concepts’ and transcendental philosophy as a whole. 

 

The traditional and modern theories of science like Mechanics, Theory of 

Relativity, String Theory, and Quantum Theory do not follow the methodology 

constituted by Kant in his philosophy of science. Some of the reasons behind it 

are the peculiarities of Kant’s way of dealing with science, which are: (i) Kant’s 

science is a part of the philosophy of science, (ii) It runs on philosophical 

methodology, (iii) It deals mainly with pure physics, mathematics and the 

problem of the possibility of metaphysics as a systematic subject of science, (iv) 

It derives pure concepts from understanding, (v) Pure reason is a source of 

necessity and strict universality, (vi) It deals with a new type of science, i.e., 

 
5To Kant, science is based on some fundamental principles which are instances of a priori 

knowledge. 

6That is, a system of transcendental or critical philosophy. 
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universal science or formal science, and (vii) Kant regards physics as a science of 

nature and a body of knowledge. 

 

Kant has titled his critical or transcendental philosophy as a ‘New Metaphysics’ 

on the ground that it mainly deals with the pure concepts, principles and laws of 

reason, a priori forms of intuition and pure aspects of science and nature. The 

word ‘new’ is the antonym of the word ‘old’. Kant has treated the word ‘old’ as 

‘traditional’ or ‘metaphysics proper’. The new metaphysics is slightly different 

from the old metaphysics. It is just like an advanced (higher) form of 

metaphysics. The new metaphysics is not completely abstract like the traditional 

metaphysics. It presupposes empirical knowledge. It is a combination of 

metaphysics and epistemology in a system of cognition of the objects of 

experience or possible experience7. Hence, the pure concepts and principles of 

the system are meant to be applied to experience or possible experience.  Kant’s 

new metaphysics is both subjective and objective. 

 

 

 

 

 

 

 

 
7The word ‘possible’ is to be contrasted with the word ‘actual’. When we have empirical 

intuition, we have actual experience, but when we have no sensation and consequently no 

empirical intuition, we have only ‘possible’ experience.  

Metaphysics 

 

 

New 

Metaphysics 
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The diagram8above shows us that the ‘New Metaphysics’ is included in 

‘Metaphysics’. Kant’s transcendental philosophy as a new metaphysics is not the 

whole of metaphysics. The new metaphysics includes subjects like pure physics, 

mathematics and even transcendental logic. Kant’s primary concern in these 

subjects is the pure concepts that do not refer only to the pure objects of thought.  

 

Kant’s new metaphysics does not make him a metaphysician because it is 

metaphysics only in the sense that it is mainly related to that which is not derived 

from experience. After all, he was concerned with the possibility of knowing the 

phenomena of nature. Kant suggested to the students of science that they should 

not venture beyond our understanding and possible experience. If they go beyond 

the two, then they would gain nothing because the concepts and principles are 

only of them. Objects-in-themselves are not brought into experience. This is the 

limitation of our knowledge which is merely of phenomena (CPR, Bxix, p.239).  

 

Kant’s view regarding the possibility of synthetic a priori propositions (or 

judgments) in pure physics does not make them infallible. As I have already 

mentioned, there are definite positives and limitations of his philosophy. His 

work designates our knowledge as dependent on both reason and objects of 

experience. He declares that the fields of empirical, hypothetical and 

 
8Diagram mine. 

9I have used the abbreviated form CPR for Critique of Pure Reason, MFNS for Metaphysical 

Foundations of Natural Science, and PFM is the abbreviated form of Prolegomena to Any Future 

Metaphysics. I have also used A and B in my citations and references to refer the first and the 

second edition of Critique of Pure Reason followed by the page numbers of the book translated 

by N. K. Smith, London, Macmillan & Co Ltd, 1963. 
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experimental study are left to empirical science. However, one cannot deny the 

role of our reason, pure reason, and understanding in the conceptual part of 

describing the phenomena of the world and reality. Albert Einstein also accepted 

that without using some parts of Euclidean geometry together with Non-

Euclidean geometry, we cannot give a mathematical interpretation of a theory 

describing the phenomena of nature and universe. Even Isaac Newton’s 

mechanics is relevant to a certain extent in his application to reality at the macro 

level. Kant intended to explain the possibility of synthetic a priori judgments in 

physics relating them with examples from Newtonian Mechanics. 

 

Kant’s philosophy of physics is a part of his transcendental philosophy 

containing the pure part of physics. Throughout his philosophy of physics, Kant 

tries to show that the judgments of physics are not only necessary and universal 

(a priori) in their origin but also synthetic. Therefore, his philosophy of physics 

deals with a priori aspects of the judgments of empirical physics. 

 

1.2 Architectonic Plan 

 

 The structure of the system is the work of reason; the empirical contents and their 

 mutual relation must find their representation in the conclusion of the theory. In the 

 possibility of such a representation lies the sole value and justification of the whole 

 system, and especially of the concepts and fundamental principles which underlie it10.

 (p.273) 

 

 
10Einstein, A., Ideas and Opinions, C. Seeling (Ed.), New Delhi, Rupa and Co., 2002, p.273. 
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Kant’s philosophy of science at the base is built on his Architectonic Plan. Kant’s 

Architectonic Plan is very much similar to a basic architectonic plan designed by 

an architect while constructing a building. This architectonic design is a 

‘blueprint of the system’ of his transcendental (or critical) philosophy. Kant’s 

transcendental philosophy is not directly concerned with the empirical objects of 

the world but with their pure aspects and necessary connection to a priori 

principles and laws. We get Kant’s general inquiry about the possibility of such a 

priori principles in physics, mathematics, and metaphysics in his Critique of 

Pure Reason and Prolegomena to Any Future Metaphysics and a priori laws in 

his Metaphysical Foundations of Natural Science. The latter show how the 

Newtonian laws of mechanics are fundamentally founded on the a priori 

principles of physics. However, both empirical physics and pure physics 

presuppose experience. The following is a simple structure of his Architectonic 

Plan: 

 

 

 

 

 

 

 

In this diagram11, ‘Reason’ is at the top and ‘Experience’ is at the bottom. 

Experience is the foundation and, on its withdrawal, the whole building will 

collapse. The other three levels of the building are an integral part of it. Both the 

 
11Diagram mine. 

(1) 

Reason 

(2) 

Understanding 

(3) 

Sensibility 

(4) 

Experience 

Make human 

knowledge possible 
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synthetic a priori knowledge and empirical knowledge are impossible without 

this foundation. In other words, both pure physics and empirical physics12 

presuppose experience. We have sensations in our empirical intuition but they 

are not of the objects of experience. The understanding and sensibility are in us 

because they are the human-equipments through which the knowledge of the 

objects of experience is made possible. The objects of experience are 

independent of us; only their sense-data as empirical representations are given to 

us in their intuition. Sensibility lies just above the experience and without 

experience, sensibility is useless. Understanding in the inner sense is pure 

understanding and in the outer sense is connected to sensibility. Thus, there are 

generally three faculties of knowledge, i.e. reason, understanding and sensibility 

(CPR, pp.83, 157, and 320). Here, it should be noted that sensibility cannot be 

the higher faculty of experience because the experience is itself a species (or 

entity) of knowledge. ‘Understanding’ is the faculty of thinking and ‘reason’ is 

the faculty of understanding but only by thinking we cannot obtain the 

knowledge of the object. 

 

The above structure of the Architectonic Plan tells us that all the three faculties 

of knowledge together with experience make human knowledge possible, but it 

does not tell us how we get a priori concepts, principles, laws and sense-data. 

Thus, the above faculties need to be divided into the following faculties 

(diagram13) to make the picture clearer: 

 

 
12Kant uses the term ‘empirical physics’ to mean both experimental and applied physics. 

13Diagram mine. 
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Understanding is related to empirical intuition (perception and experience) in 

which sensation is present. Pure understanding as a faculty of understanding is 

without empirical intuition and sensation. The principles of pure understanding 

are purely formal. In Kantian words, they are the epistemological principles 

discovered by transcendental or critical philosophy. I have already mentioned 

that this thesis only deals with the validity of a priori principles and laws 

(synthetic a priori propositions and judgments) of universal physics. The 

knowledge of a thing (or object) requires both concept and intuition. But Kant’s 
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Make  
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knowledge 

possible  
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philosophy of physics is merely conceptual, and hence, transcendental judgments 

are not about things though their knowledge is presupposed. Similarly, ‘Reason’ 

considered in conjunction with experience gives rise to knowledge of thing, but 

taken in isolation, we have ‘Pure Reason’. Pure reason lacks intuition. The 

principles and conclusions of pure reason, being independent of intuition, are 

merely formal. Thus, the principles and laws of pure reason only explain to us 

how knowledge of things is possible. Again, reason is the faculty which supplies 

a priori principles and laws.  

 

What is distinctive of reason is that it attempts to systematize the knowledge 

obtained. From this, it becomes evident that experience is the foundation of the 

Architectonic Plan and reason is related to both philosophy and science. Friedel 

Weinert has rightly pointed this out about Einstein’s Theory of Relativity in his 

‘Einstein and Kant’: “In Einstein’s view of scientific knowledge, reason and 

experience go hand in hand. The rational even enjoys logical priority over the 

empirical because no amount of inductive generalizations can lead to the 

complicated equations of the theory of relativity”14.  

 

The excerpt just quoted above, also means that in both the cases, human reason 

has a vital role in the revelation of our experience of the world, and also in the 

constitution of our experience of the objects of the world. However, human 

reason does not supply us principles, laws and theories in the way modern 

science does. It supplies transcendental and metaphysical principles and laws 

about the principles and laws of science, and it does so only because both science 

 
14Weinert, F., ‘Einstein and Kant’, Philosophy, Vol.80, No.314, 2005, p.591. 
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and philosophy presuppose experience as well as reason. Hence, Kant’s 

philosophy of physics containing transcendental and metaphysical principles and 

laws is not like a theory of science.  

 

The Architectonic Plan does not show us how a priori principles are principles of 

modern physics, but how a priori principles and empirical principles presuppose 

experience. After all, all the principles of physics are meant to be applied to real 

situations and actual phenomena. When they are applied and found valid in 

reality, they become laws.  Because of the nature of Kant’s philosophy of 

physics15, we cannot relate it on a larger scale to modern physics, but at the 

foundational level, it has much to offer. 

 

1.3 The Nature of Kant’s Philosophy of Physics 

 

Kant’s philosophy of physics is a part of his philosophy of science, and his 

philosophy of science is a systematic study of subjects like pure physics, 

mathematics and metaphysics. Kant’s study of physics as a philosophy of physics 

is not based on observation and experiment but deals only with arguments and 

inference. It is merely formal. Kant’s philosophy of physics is dependent on 

reason. This reason is the faculty (of understanding) which gives us the 

principles of a priori knowledge. The purpose of Kant’s rigorous search in his 

transcendental philosophy was to find out the possibility of synthetic a prior 

judgments (or in other words, a priori principles and laws) in physics, 

 
15As a systematic epistemology. 
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mathematics and metaphysics. Kant’s chief concern is not directly with empirical 

physics but with the a priori aspects of empirical physics.  

 

Kant’s philosophy of physics is also not similar to the theoretical physics that 

scientists deal with in theoretical sciences. There is a watertight line between a 

theory of physics and a theory of philosophy16. A question that might arise in our 

mind—“what kind of philosophy of physics is it?” Kant’s philosophy of physics 

is not a theoretical part of physics. Even theoretical physics depends on 

experience for its claim to truth. The modern theories of theoretical physics are 

dependent on the discoveries and inventions made in the different branches of 

science and technology. However, philosophy is conceptual as it wholly depends 

on abstract arguments. In the case of Kant’s transcendental philosophy, we 

derive conclusions from given premises (principles) with the engagement of our 

faculty of inference (reason). Those conclusions can be materially or factually 

true only if the premises themselves are true and the arguments are free of 

fallacies. The conclusions of his philosophy of physics are the premises of their 

respective theorems17. These theorems are the known truths and their premises 

also must be true. The relation between the premises and the theorem is not of 

the type of ‘p and q’ as symbolized by ‘p ⊃ q’ but it is a relation symbolized as 

‘q ⊃ p’ (q if and only if p). Kant, in the strict sense, has regarded physics as a 

general science of nature. This science, being a body of knowledge, cannot be 

 
16However, there are some similarities between theoretical science (physics) and philosophy 

because they both take up some important fundamental concepts and questions. 

17The principles and judgments of empirical physics are known truths and can be considered as 

theorems.  
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merely hypothetical 18 (CPR, Axv, p.11). The pure part of physics where we get 

Kant’s synthetic a priori propositions or judgments can be termed as universal 

science because such judgments consist of material necessity and strict 

universality. Hence, Kant’s theory of physics is not a scientific theory but a 

philosophical theory.  

 

Kant’s philosophy of physics, as a part of his transcendental (critical) 

philosophy, is not metaphysics but universal physics. The following table19shows 

how Kant’s philosophy of physics differs from metaphysics. 

 

 
18What is hypothetical is tentative. 

19Table mine. 

S/No.   Metaphysics Kant’s Philosophy of Physics 

1.  Metaphysic (General Metaphysics) New metaphysics (Universal 

Physics) 

2. Presupposes the objects of 

experience or possible experience 

only in intention 

Presupposes the objects of 

experience or possible 

experience 

3. Subjectively valid Objectively valid 

4. About supernatural or supersensible 

objects 

About the objects of experience 

or possible experience 

5. Confined to understanding alone Confined to both understanding 

and sensibility 

6. Contains metaphysical propositions 

and judgments 

Contains synthetic a priori 

propositions and judgments  

7. Cannot be systematic like a subject 

of science 

Can be systematic like a subject 

of science 
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Physics differs from metaphysics though we get conceptual principles in both of 

them. The principles of physics are intended to apply to empirical physics of 

experience. In this way, physics becomes representative of reality, but 

metaphysics is silent about the matters of fact. Metaphysics deals only with 

principles (CPR, Bxxiv, p.27). The principles of metaphysics by themselves 

cannot be transformed into synthetic a priori judgments. The main work of our 

pure reason is to analyze that which are already given in the representations of 

sense-data through our sensibility. Thus, metaphysics being non-empirical 

contains synthetic a priori judgments only in intention.  

 

For Kant, metaphysics is a completely isolated speculative science of reason. It 

does not depend on the application to intuition but rests on concepts alone. This 

means that it is not intuitive but purely conceptual. Concepts are not similar to 

objects and by means of concepts alone, nothing can be known about objects. 

The existence of objects corresponding to the concepts cannot be known by 

means of the concepts themselves. In other words, whether there are objects 

corresponding to the concepts is not known. Metaphysicians had made numerous 

assertions about things which are non-empirical (God, soul, etc.). These 

assertions are merely conceptual because we can have intuition only in 

experience. These assertions not being about empirical objects (things) cannot be 

either confirmed or refuted. In the Kantian sense, metaphysics embracing such 

conceptual assertions is meaningless and cannot be established like science, 

although the fundamental questions of physics are equally shared by 

metaphysics. Thus, Kant’s philosophy of physics (the science of nature) does not 

incorporate everything of metaphysics. However, Kant declares in the second 
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preface of Critique of Pure Reason (Bxxxi, p.30) that there is a relation between 

a kind of metaphysics and pure reason. And when he talks about metaphysics, he 

talks about the refined metaphysics.  

 

Metaphysics is wholly dependent on reason, but Kant’s philosophy of physics (as 

a new metaphysics of physics) is dependent on both reason and experience20. 

That is why metaphysics as a body of knowledge is possible only if there is a 

priori knowledge acquired from pure reason. 

 

1.4 Overview of the Thesis 

 

Kant’s philosophy of physics is a part of his transcendental philosophy. We need 

to understand even the other parts21 of his transcendental philosophy in order to 

construct his philosophy of physics. Every part of his works like the Critique of 

Pure Reason is a systematic whole and is in relation and connection to each 

other. The chapters of this thesis have been mainly derived from the studies of 

his critical period and post-critical period’s works in connection to the subject 

matters of physics. 

 

 
20Kant’s philosophy of physics is about the a priori concepts, principles and laws of speculative 

science that presuppose the principles and laws of empirical physics whereas theoretical physics 

is about the revelation of the world, universe and reality through theories. Theoretical physics 

aims at systematically constructing a theory to explain and reveal something perceptible by using 

technology, but metaphysics is purely speculative and beyond the realm of the perceptible. 

21To name a few: Mathematics, Metaphysics, Logic, Ethics, Aesthetics, and Chemistry and the 

different chapters of the CPR. 
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It has already been mentioned that Kant’s philosophy of physics consists of a 

priori principles and laws. These principles are generated by pure reason through 

understanding with the employment of categories. Categories give rise to 

principles and principles give rise to laws. The application of categories, 

principles and laws are not possible without the presupposition of space and 

time.  Before explaining how Kant’s transcendental principles and metaphysical 

principles are possible in physics, one has to understand the Kantian categories 

and their employments and applications. Furthermore, this cannot be done 

without understanding ‘a priori’. Thus, I have started with the chapter on ‘A 

priori’ (after introductory chapter) to make the thesis more comprehensible. 

 

The second chapter of my thesis ‘A priori’ is about Kant’s conceptualization and 

application of a priori in reference to his search for the possibility of synthetic a 

priori judgments in his philosophy of physics. In this chapter, I do not directly 

deal with Kant’s general question “how are synthetic a priori judgments possible 

in physics?”, but with the question “why is it important to have a clear idea of a 

priori in understanding Kant’s philosophy of physics?” The reason behind it is 

that Kant’s philosophy of physics is itself about the possibility of synthetic a 

priori judgments in physics. This is already demonstrated in the discussion on 

the nature of Kant’s philosophy of physics (§ 1.2). 

 

I begin my journey by finding out the importance of experience for both a priori 

knowledge and empirical knowledge. I argue that the so-called ‘material 

necessity’ of necessity (as a criterion of a priori) is the demarcating factor for 

differentiating between logical and material necessity, and it is the latter one that 
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we have in the synthetic a priori principles of physics. Logical certainty is a 

consequence of logical necessity, and material certainty is of material necessity. 

Logical certainty is analytic in nature and is governed by the principle of 

contradiction, but according to Kant, the certainty of physics (and mathematics) 

is synthetic. The certainty referred to here (in physics and mathematics) is 

dependent on the pure intuitions of space and time, categories (pure concepts) 

and principles and it should not be forgotten that they are contributions of our 

pure reason, understanding and sensibility (the three faculties of knowledge). 

Hence, the word ‘necessity’ generally used by Kant in his philosophy of physics, 

does not refer to logical necessity. 

 

I also aim to argue that the material necessity as objective necessity gives rise to 

objective validity when used in the form of judgment. The pure concepts having 

a priori origin are applied in the formation of synthetic judgments in physics. 

The application of such pure concepts is discussed in the next chapter. I also 

investigate whether Caroline William’s view of Kant’s material-necessity is that 

of empirical universality or not. No doubt, empirical universality is only an 

arbitrary extension of the strict universality. This type of universality as found in 

physics is of ‘judgments of experience’22. This will help us to understand the 

difference between Kant’s and Newton’s laws of motion (discussed in § 7.4) 

 

In Chapter Three, I will argue that the twelve categories as pure concepts of 

understanding given by Kant in the CPR have significant roles in physics 

 
22All the reconstructed laws of motion of Newton are examples of what Kant calls “Judgments of 

experience”. 
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because the principles and laws of physics incorporate categories. These 

categories derived from pure understanding apply to physics only because they 

are dependent on empirical knowledge. The process of incorporation and 

application is involved in ‘physical thinking’. Physical thinking is one type of 

objective thinking in which the objects of experience are thought through the 

categories. The categories like substance, causality, community, reciprocity and 

relation when applied to reality become principles and all these principles can 

become laws, objectively valid of actual experience or possible experience. 

 

I begin the chapter by presenting Kant’s tables of categories and judgments. I 

show T. K. Seung’s view of Kant’s conception of the category to be partly novel 

and partly traditional and argue against his thought that the conjunction of the 

two functions (logical and transcendental) in the same set of categories creates a 

complication. However, I do not directly deal with the issue of Kant’s logical and 

transcendental deductions of the categories in the way Seung has done. After 

that, I discuss Kant’s conception of categories and argue for their subjective 

origin. Kant’s categories and principles have their source in human reason 

(though they are not derived from it) and are only applicable to the objects of 

experience. They are not pure forms of intuition like space and time and do not 

represent the condition under which objects are given in intuition. In § 3.2, I 

explain how Kant is justified in saying that we cannot have empirical knowledge 

without the application of categories. I also explore and explain how the 

categories can be made temporal (or can be synthesized) in the process of 

gaining the knowledge of the objects of experience. 
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I argue that categories cannot be applied to transcendental objects and things-in-

themselves. The transcendental employment is not of principles of pure 

understanding, because outside the field of possible experience, there cannot be a 

synthetic a priori principle. I also argue that the categories do not give us 

knowledge of things-in-themselves. In this regard, I also refer to the debate of F. 

Bristow William with Karl Ameriks and Paul Guyer on the question of thinking 

of things-in-themselves through categories. I also explain how transcendental 

objects are not similar to things-in-themselves. I critically examine how the 

compared and connected representations make knowledge possible by the 

synthesis of multiple representations (in the threefold acts of synthesis).  I also 

explain why Andrew Chignell discards Thomas Kuhn’s exploration of 

Categories as moveable in a scientific revolution in his discussion of ‘Paradigm 

Shift’. Towards the end of the chapter, I give an exegetical reflection on how 

categories give rise to the laws of nature.  

 

The fourth chapter is on ‘Substance’. The question of substance is shared by both 

science and philosophy. The human endeavour from early Greek thought to the 

present day has been to find out a fundamental substance that can be used as a 

foundation to describe everything in reality. It was Kant who for the first time in 

the history of philosophy, tried to rescue substance from the cave of 

metaphysics23. 

 

 
23According to Kant, if anything goes beyond human intelligence and sense experience, it is a 

matter of faith. That is why absolute and immortal substances like God and soul are excluded 

from his philosophy of physics. 
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I start by discussing Kant’s three main rationalist predecessors—René Descartes, 

Benedict or Baruch Spinoza and Gottfried Wilhelm Leibniz’s views on 

substance. I go on to critically examine and reflect upon how Kant goes further 

from his predecessors’ thought that substance is the bearer of properties. I 

explore and explain in § 4.3 and § 4.4 why the substance is postulated and why it 

cannot be defined. I also deal with Dennis Sweet’s criticism of Kant’s 

indecisions in the two editions of Critique of Pure Reason (1781 and 1788) and 

agree with the difficulty24 shown by W. Curtis Swabey. However, I defend 

Kant’s consideration of the principle of permanence of substance to be a non-

tautological one. I argue for Kant’s permanence of substance as a necessary 

postulation in § 4.5. The inter-personal or inter-subjective knowledge of human 

beings is not possible without it. I also critically explain in § 4.6 how the 

permanence of substance is a necessary condition for our empirical knowledge. 

The application of substance-accident relation to our judgment makes the 

empirical judgment possible. I also make a point that something cannot be 

created from nothing and the principle of permanence of substance gives rise to a 

reorientation of many theories of the creation of the universe. If the creation of 

the universe out of nothing is allowed, then what Kant calls ‘the unity of 

experience’ will be impossible. This chapter (in connection to all the other 

chapters of the thesis) expounds the epistemological implications of categories, 

principles and laws. 

 

 
24This is a difficulty created by the principle of permanence of substance which has been quite 

differently presented in the two editions of Critique of Pure Reason. 
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In Chapter Five, I critically investigate how causality enables us to transcend our 

subjectivity. Experience as something objective cannot be possible. We humans 

as knowers must contribute to the data. Since appearances given to us are 

contingent and the relations they exhibit are also contingent, for the knowledge 

to be “something true for everybody” it should be necessary, not contingent, and 

for that, the categories have to be brought in. The proofs of analogies show that 

knowledge of objects cannot be possible without the application of categories 

like substance, causality and community. 

 

In Transcendental Deduction, Kant has shown how the individual’s perceptions 

are transformed into universal or necessary judgments. In the second analogy, he 

shows how we cannot distinguish between what is subjective and what is 

objective in the apprehension of the manifold of empirical intuition25. In this 

chapter, I argue that understanding arranges the successions of our perceptions as 

causes and effects. The cause-effect is a pure concept of understanding which 

enables us to transform our relative and private perceptions into synthetic 

judgments. I explore the inseparable relation between substance, causality and 

community. I present Eric Watkins’ suggestion for how to understand the 

analogies in connection to the objectives of Transcendental Deduction. I also 

explain how causality enables us to have empirical knowledge which is the basis 

of social life. Moreover, causality is not commensurate with the theory of 

revelation or the concept of creation of something out of nothing.  

 

 
25That is, in the case of having a cognition of the objects of intuition. 
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In Chapter Six, I give critical and exegetical accounts of Kant’s metaphysical and 

transcendental arguments of space and time. Though discussed separately, they 

come together as pure forms of intuition or necessary conditions for having 

experience or knowledge of the objects of experience. I argue for Kant’s space 

and time to be the subjective (human) forms in which we receive data of sense. 

Empirical intuition is made possible by space and time, and we cannot get rid of 

them even in our imagination. We cannot imagine the non-existence of space and 

time and we make images only with their help. They are not perceived in the 

sense, sensibilities and intuitions are perceived. We perceive objects 

spatiotemporally, and every object of perception must appear to us as existing in 

space and time.   

 

According to Kant, the idea of space is presupposed in geometry. I also examine 

in § 6.6 how geometry presupposes a priori property of space. Transcendental 

property of space is the a priori property of space. Transcendental is that which 

is neither given in experience nor derived from it. Transcendental is purely 

formal. It is known only through understanding. Transcendental object as an 

object is without qualities. Space and time are transcendentally ideal and 

empirically real. ‘Transcendentally ideal’ means that they are the basis of 

synthetic a priori propositions like we have in geometry and arithmetic of 

mathematics. In § 6.12, I explore the differences between Newton, Leibniz and 

Kant’s views on space and time from Michael Friedman’s accounts. In § 6.13, I 

show how Kant’s space is not a theory-bound concept. I also explain how Kant’s 

formulation of space and time as forms of intuition or necessary conditions does 

not exclude any scientific theory of space and time of science. 
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Chapter Seven on ‘Motion’ is logically connected with the previous chapters 

because the laws of motion (both Newton’s and Kant’s laws of motion) are made 

possible only due to the a priori nature of space and time and involve both the 

categories and principles. This chapter is one of the more important chapters of 

my thesis because Kant himself thought that physics without motion is 

incomplete. However, Kant’s three laws of motion and their contribution to his 

philosophy of physics demand a clear understanding of his conception of motion. 

Kant gives a very brief discussion of motion in the CPR and PFN but opens a 

discussion on the concept of motion. He asserts that the motion that we talk 

about in physics cannot be included in the pure part of physics because it is in 

our outer intuition. Again, this intuition is possible just because of space and this 

space alone is determined as permanent. My first aim in § 7.2 is to explore 

Kant’s conception of motion by showing a difference between pure concept and 

empirical concept of motion. I explain how the Kantian conception of motion is 

also transcendental and geometrical. The concept of motion does not directly 

relate to phenomenal motion because it can be constructed and demonstrated. In 

this regard, I agree with Konstantin Pollok’s suggestion of not taking pure and 

empirical concepts of motion as identical and thereby argue that the two concepts 

cannot be collapsed into a single concept.   

 

There are some similarities as well as dissimilarities between Newton’s and 

Kant’s three laws of motion. The former has created some kinds of distortions in 

understanding Kant’s real intention in his transcendental philosophy. Kant did 

not consider all the three laws of motion given by Newton in his The Principia to 

be synthetic a priori. In Michael Friedman’s view, Kant tried to build a 
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metaphysical foundation for Newtonian science, the consequence of which can 

be seen in the form of Kant’s three laws of mechanics in the Metaphysical 

Foundations of Natural Science. In § 7.3, I argue for Newton’s three laws of 

motion as judgments of experience from the Kantian perspective. I start this by 

explaining the certain implications of pure concepts and principles in the 

formation of the laws of motion. I critically explain and defend Kant’s 

definitions of the judgment of perception and experience in comparison with the 

Newtonian formulation of the laws of motion. I explain how objective validity is 

one of the criteria of the judgments of experience. Objective validity is not of the 

objects of experience but of the uniformity of the human mind. I also defend 

Kant’s argument that Newton’s three laws of motion are founded on certain 

fundamental concepts and principles of higher understanding. More importantly, 

they presuppose a priori principles of substance, causality and community 

(reciprocal). 

 

In § 7.4, I show some essential differences between Newton’s and Kant’s three 

laws of motion and also argue that Kant’s laws of mechanics form an important 

part of Kant’s philosophy of physics. I also outline Eric Watkins and Howard 

Duncan’s views on the differences and the reasons behind them. I also argue that 

there is a close connection between Kant’s principles of pure understanding 

given in the CPR and the laws of mechanics established in the MFNS. I also 

make a point that Newton’s ‘Gravitation’is a scientific name for what Kant calls 

reciprocal action between and among material bodies. In § 7.4.1, I answer a 

question regarding putten forth by Jr. Gordon G. Britton in Kant’s Theory of 
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Science (1978, p.132). I deal with the question by supplementing some possible 

reasons behind considering Newton’s third law of motion as synthetic a priori. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



28 
 

Chapter 2: A priori 

 

2.1 Introduction 

 

Pure physics consists of principles that are a priori (obtained from reason). They 

constitute the principles of empirical physics. The principles of empirical physics 

are identical to the principles of empirical knowledge. The a priori aspects of 

empirical knowledge constitute the formal basis of physics. The formal basis is 

founded on a priori intuitions (space and time), pure concepts (categories) and 

principles (propositions and judgments). This is made possible by the a priori by 

establishing a necessary connection between ‘necessity’ and ‘universality’ and 

bearing ‘objective validity’. 

 

Kant’s philosophy of physics includes the general question of the possibility of 

synthetic a priori judgments in physics. The enquiries concerning the possibility 

of such judgments in physics demand a clear understanding of Kant’s concept of 

‘A priori’. In this chapter, I explore Kant’s criteria of a priori and the distinction 

between subjective and objective necessity and thereby explain the importance of 

objective necessity in understanding the possibility of synthetic a priori 

judgments in physics. 

 

I begin the journey by explaining the reason for Kant’s quest for a priori in 

physics. For Kant, physics (both pure and empirical) is grounded on principles 
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which are a priori26. A priori knowledge, for him, was a search for the 

knowledge that is universal, necessary and independent of experience. He tried to 

show how this knowledge is obtained from our reason without taking any 

assistance of experience. This view was a reversal of Hume’s view that necessary 

ideas (concepts) were obtained from impressions and impressions from 

sensibility and sensibility from experience. Hume had accepted the principle of 

causality to be synthetic but denied its source to be a priori which prompted Kant 

to find out the possibility of synthetic a priori. 

 

Human knowledge as such requires both sensibility and understanding. Our 

knowledge begins from experience but does not end in the experience itself. 

There are necessary and universal propositions and judgments in pure physics 

which are independent of experiences. Those kinds of judgments which are true 

and valid of an object of experience are instances of knowledge. They involve 

space, time and categories. The necessary and universal judgments are synthetic 

a priori. A judgment without objective validity is not a priori in Kant’s case. The 

objective validity equated to universality and necessity is related to the object of 

experience and reality27. Thus, it is important to be clear about Kant’s concept of 

 
26The a priori principles constitute the principles of empirical physics. In other words, the 

principles of physics (as a science) are identical to the principles of empirical knowledge. As per 

Kant’s ‘Architectonic Plan’, empirical knowledge (obtained from experience) is at the bottom of 

the transcendental philosophy of physics. 

27Necessity, universality and objective validity are the three essential characteristics of a synthetic 

a priori judgment. They are closely related to one another. (Kant, I., Kant’s Critical Philosophy 

(Prolegomena to Any Future Metaphysics), Vol.III, J. P. Mahaffy (Tr.), London, Longmans, 

Green, and Co., 1872, p.70) 
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a priori at the very beginning of understanding Kant’s philosophy of physics. His 

hope with ‘A priori’ was to acquire the knowledge which is not derived from 

experience but applicable to experience. It should also be borne in mind that 

Kant’s philosophy of physics, in the sense of transcendental philosophy, is not 

the knowledge of objects but the a priori. It presupposes both a priori and 

empirical knowledge28. 

 

2.2 Kant’s Concept of A priori 

 

Kant notes that all of our knowledge begins with experience but does not simply 

arise out of it (CPR, B1, p.41). All of our knowledge begins with experience 

because unless the senses stimulate the faculty of knowledge into action, 

knowledge in the sense of knowledge of objects cannot arise. That is why 

experience is the occasioning cause of all our knowledge. It does not follow, 

however, that it provides the principle of the possibility of all our knowledge. 

Albert Einstein seems to agree with Kant on this point when he writes the 

following in his Ideas and Opinions: 

 

 It seems that the human mind has first to construct forms independently before we can 

 find them in things. Kepler’s marvellous achievement is a particularly fine example of 

 the truth that knowledge cannot spring from experience alone but only from the 

 comparison of the invention of the intellect with observed facts29. (p.266) 

 
28In the same way, a priori principles presuppose empirical principles at the relational level of 

acquiring the knowledge of nature. 

29Einstein, A., Ideas and Opinions, C. Seeling (Ed.), New Delhi, Rupa & Co., 2002, p.66. 
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Sense experience provides us with the raw material of sensible impression 

(intuitions) to our sensibility and understanding (faculty of knowledge) to 

produce empirical knowledge30. This experience gives us contingent 

knowledge31 but not necessary and universal knowledge.  A universal mode of 

knowledge must possess the character of inner necessity. It must be independent 

of experience, even free of all impressions of the senses in itself, clear and 

certain. Such knowledge, therefore, is entitled ‘A priori’ and that which is 

acquired solely from experience is ‘A posteriori’. In a strict sense, a priori 

knowledge is independent of all experiences. In this connection, Kant introduces 

his famous distinction between a priori knowledge and empirical knowledge. I 

discuss them separately in the following two § 2.2.1 and § 2.2.2. 

 

2.2.1 Empirical Knowledge 

 

Empirical knowledge is co-relate of a priori knowledge and based on experience. 

Human knowledge is incomplete without it32. Kant never doubted the possibility 

and validity of such knowledge. We can agree with the empiricist’s view that our 

knowledge of objects depends on experience, but this never means that all of our 

knowledge is dependent upon sense impressions. This is because empiricism 

identified with sensationalism is a weak philosophical position. In a scientific 

 
30It is to be noted that empirical knowledge is pre-scientific and the stock of it consists of items 

which do not form a system. 

31‘Contingent Knowledge’ is knowledge which is derived from experience. 

32This is because the so-called ‘Human World’ is full of empirical objects. 
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system, all its concepts and principles are not necessarily acquired (derived) from 

experience but from both pure reason33 and experience. 

 

To Kant, human knowledge is not only dependent on sense impressions but also 

upon our faculty of thought, as understanding subsumes the object under a 

concept. In other words, empirical knowledge is the knowledge of empirical 

objects. We get such knowledge from empirical judgments, and these judgments 

do not depend only on sensation and intuition but also on pure concepts. These 

pure concepts or fundamental concepts as categories are ‘forms’ of the 

knowledge. How these pure concepts as categories are necessary for knowing 

objects of the world would be discussed in Chapter Three, i.e., ‘Categories’. 

 

Kant understands science as the refinement of common-sense knowledge and 

systematization of empirical knowledge34. The principles of physics are nothing 

without the existence of empirical objects of the world. Reason gives us a priori 

knowledge in the form of a priori principles and laws in physics. The pure 

aspects of empirical knowledge are distinguished and separated by the faculty of 

understanding (pure reason)35. Kant adds that if we eliminate everything which 

 
33The a priori concepts and principles are not directly derived from pure reason but through 

understanding. 

34Kant and Einstein had similar ideas about the concepts of science and role of intellectual 

insights in a subject like theoretical physics. (Lenzen, V. F., ‘Einstein’s Theory of Knowledge’, 

P. A. Schilpp (Ed.) Albert-Einstein-philosopher-scientist, Vol.II, New York, Harper & Brothers 

Publishers, 1959, p.362) 

35For Kant, there are broadly three faculties of knowledge and they are reason, understanding and 

sensibility. 
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belongs to senses, there remain certain original concepts (CPR, B6, p.45). The 

judgments derived from such concepts are completely a priori. These judgments 

bearing true universality and strict necessity cannot be supplied from mere 

empirical knowledge. 

 

2.2.2 A priori Knowledge 

 

According to Kant, human knowledge requires reconciliation of understanding 

and sensibility. Human knowledge depends on both experience and rules of 

understanding. ‘A priori’ knowledge is not derived from experience. It is prior to 

experience as opposed to ‘A posteriori’ or empirical knowledge which has its 

ultimate source in experience. The priority of a priori knowledge is not temporal 

but logical because in case of time no knowledge is prior to time. The a priori 

knowledge is prior to experience in the sense that its principles of possibility are 

independent of experience. David Hume made a mistake by considering the a 

priori knowledge to be derivable from experience and the mathematical 

propositions (judgments) as contingent. If the axioms, formulae and propositions 

of mathematics are derived from experience then we cannot be sure about their 

certainty. Albert Einstein (1959, p.218) expresses a similar view: “As far as the 

propositions of mathematics refer to reality, they are not certain; and as they are 

certain, they do not refer to reality”36. And in pure physics, we have fundamental 

concepts and principles which are also not derived from experience. Philosophy 

of physics, as being a part of the philosophy of science includes a priori concepts 

 
36Einstein, A., ‘Geometry and Experience’, Reading in the Philosophy of Science, H. Feigl and 

M. Brodbeck (Eds.), New York, Appleton Century Crofts, 1953, p.189. 
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of physics and when we apply them, we get the principles of physics. Some a 

priori principles taken from the Critique of Pure Reason are quoted below:  

  

 1. “All intuitions are extensive magnitude.37” (Axiom of Intuition) 

2. “In all appearances, the real that is an object of sensation has intensive magnitude, 

that is, a degree.38” (Anticipation of Perception)  

3. “Experience is possible only through the representation of a necessary connection of 

perception.39” (Principle of Analogy) 

4. “In all change of appearances substance is permanent; its quantum in nature is neither 

increased nor diminished.40” (Principle of Permanence of Substance) 

5. “All alterations take place in conformity with the law of the connection of cause and 

effect.41” (Principle of Succession in Time, in Accordance with the Law of Causality) 

6. “All substances, insofar as they can be perceived to coexist in space, are in 

thoroughgoing reciprocity.42” (Principle of Coexistence, in accordance with the Law of 

Reciprocity or Community) 

 

And some a priori laws of mechanics from the Metaphysical Foundations of 

Natural Sciences are quoted below: 

 

 1. “With regard to all changes of corporal nature the quantity of matter taken as a whole 

 remains the same and is neither increased nor decreased.43” (First Law of Mechanics) 

 
37Kant, I., Critique of Pure Reason, N. K. Smith (Tr.), London, Macmillan & Co Ltd, 1963, 

p197.. 

38ibid., p.201. 

39ibid., p.208. 

40ibid., p.212. 

41ibid., p.218. 

42ibid., p.233. 
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2. “Every change of matter has an external cause. (Everybody remains in its state of rest 

or motion in the same direction and with the same velocity unless it is compelled by an 

external cause to forsake this state).44” (Second Law of Mechanics) 

3. “In all communication of motion, action and reaction are always equal to one 

another.45” (Third Law of Mechanics) 

 

There is a distinction between relatively a priori and absolutely a priori 

knowledge. According to Kant, relatively a priori knowledge is not a priori 

proper, being ultimately empirical. For example, the judgment “this building will 

fall down if its support is withdrawn” is relatively a priori although it is not 

based on the observation of the actual house. This judgment is ultimately 

empirical since it is deducible from the empirical general rule “all material 

bodies fall down when their supports are withdrawn” coupled with the statement 

that this building is a material body. Absolute a priori knowledge is absolutely 

independent of experience, in the sense that it is neither immediately based on 

sense observation nor immediately based on experience by way of being either 

an empirical generalization or deducible conclusion from an empirical 

generalization. 

 

Kant sometimes distinguishes between pure and non-pure a priori knowledge. A 

priori knowledge is pure if it does not contain any empirical admixture. That is 

to say, an a priori judgment is pure if the judgment as a whole is a priori and all 

the constituent concepts are a priori. Let us take an example from pure 

 
43Kant. I., Metaphysical Foundations of Natural Science, M. Friedman (Tr.) New York, 

Cambridge University Press, 2004, p.80. 

44ibid., p.82. 

45ibid., p.84. 



36 
 

mathematics: the judgment “7+5=12”. When at least one of the constituent 

concepts of a whole a priori is empirical then it is non-pure a priori judgment, 

e.g. “Every event has a cause”. The a priori judgments as instances of a priori 

knowledge depend on the two criteria of a priori: necessity and strict 

universality.  

 

Kant characterizes broadly two types of universality: (1) Strict universality as a 

mark of the a priori and (2) Empirical universality is merely assumed and 

compared and given through induction (generalization). Kant never meant that a 

priori knowledge does not require any experience at all. In fact, he has explicitly 

mentioned that all a priori propositions are incomplete without their applicability 

to objects of experience or possible experience. Experience is at the foundational 

level (base) of Kant’s ‘Architectonic Plan’. William Harper rightly suggests, 

“Kant’s characterization of a priori knowledge as “absolutely independent of 

experience” should not be taken to rule out knowledge that requires some 

experience to appropriately awaken the faculty”46. But Harper is wrong if he 

considers Kant’s material necessity to be a consequence of empirical 

universality47 and the proposition “every alteration has a cause” as pure a priori 

(Harper, 1986, pp.250-2). The material necessity is not derived from experience 

but the concept ‘alteration’ can be derived only from experience. I will be 

 
46Harper, W., ‘Kant on the A priori and Material Necessity’, Kant’s Philosophy of Physical 

Science, R. E. Butt (Ed.), D. Reidel Publishing Company, 1986, p.250. 

47That is why Kant suggests that his readers and critics misunderstand the employment of a priori 

criteria, because there is an inseparable relation between necessity and universality and they do 

not have indistinct employment. 
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discussing material necessity in§ 2.3.2 and the concept of alteration in Chapter 

Five, in detail. 

 

2.3 Criteria of A priori Knowledge 

 

For Kant, universality and necessity are two criteria of a priori knowledge. By 

universality, he means universal validity, i.e.validity under all possible 

circumstances. A true or strict universal proposition in this sense does not admit 

to the possibility of an exception. For example, in mathematics, we cannot 

conceive of the possibility of an exception to the truth expressed by the 

proposition “7+5=12”. It suggests that, in Kant’s case, we should not confuse 

universality with universal quantification. In other words, a universally 

quantified universality of a proposition is not similar to the universality that is 

thought by Kant. Thus, “all swans are white” is a universally quantified 

proposition because it admits the possibility of an exception. On the contrary, a 

universal proposition in this sense may or may not contain a universal quantifier, 

take, for instance, the mathematical proposition “7+5=12”. The universality of 

the proposition “seven plus five is equal to twelve” is different from the 

universality with respect to quantity and is universally valid for everyone. 

Although all propositions beginning with the words ‘all’ and ‘no’ are universal in 

quantity and all such propositions are not always necessarily true. For instance, 

“all men are mortal” is very weak and it is not known to be true because ‘men’ 

and ‘mortality’ are known only through experience. We get such a proposition as 

an inductive generalization from “some men have actually died”. On the other 

hand, a true universal proposition of mathematics like “7+5=12”, which is 



38 
 

singular (in quantity), is universally valid for everyone or valid for consciousness 

in general. This means that for Kant, objective validity is the same as universality 

and necessity and both have an equivalent significance in his philosophy of 

science. Whenever we consider a judgment as universal and necessary, it must be 

objectively valid. Thus, the following views of Roderick M. Chisholm cannot be 

accommodated in Kantian views of a priori, Chisholm writes: 

 

 But when philosophers ask whether there are synthetic propositions that we know a 

 priori to be true, they are not usually thinking of such propositions as these. They are 

 thinking rather of propositions which can be expressed naturally in English in the form 

 of “All S is P”.Given what we have said about the nature of analytic proposition we 

 may put the question, “Is there a synthetic a priori?” somewhat more exactly as follows: 

 Are there any propositions which are such that (i) they are known by us a priori;(ii) 

 they can be expressed in English in the form “Everything which is ‘S is P’; and yet (iii) 

 they are not such that in English their predicate-terms can be analyzed out of their 

 subject  terms?
48 

 

In Kant’s case, material truth is informative or non-vacuous. However, formal 

truth is vacuous and can never be used in actual and possible situations. It cannot 

be about the object given in experience. Material truth is not vacuous and may be 

treated as being about an object given in experience.   

 

On the contrary, formal truths and semantic truths are a priori truths and not 

dependent on experience. For example, (a) “p ⊃ p” is true because of the 

operation of ‘⊃’, and (b) “My mother is older than me” is true because of the 

meanings of ‘mother’, ‘son’ and “older than”. The negation of both is a 
 

48Chisholm, R. M., Theory of Knowledge, New Delhi, Brown University Inc., 1977, p.58. 
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contradiction (or self-contradiction). In Kant’s terminology, a semantic truth is 

an analytic truth and a material truth is either analytic or synthetic. 

 

For Kant, necessity consists in the impossibility of the opposite. He distinguishes 

the two senses of impossibility:  

 

   (a) Logical Impossibility  

   (b) Transcendental Impossibility 

 

 A proposition is logically impossible if it is self-contradictory. For example, the 

proposition, “all extended bodies are extended” is logically necessary because its 

opposite proposition “some bodies are not extended” is self-contradictory. 

Similarly, a logically possible proposition is transcendentally impossible if the 

state of affairs projected by it is non constructable, i.e., incapable of the 

exhibition in intuition (i.e.in space and time). Again, the proposition “two 

straight lines cannot enclose a space” is, though logically possible, yet 

transcendentally impossible, insofar as the two-sided figure projected by it is not 

constructible, i.e., not in principle capable of the exhibition in the intuition of 

space. 

 

For Kant, all logical judgments conforming to the principle of non-contradiction 

are analytic a priori and the judgments of pure mathematics and physics are 

synthetic a priori. This is because the judgments of mathematics and physics do 

not depend on the principle of non-contradiction. Nevertheless, analytic 

judgments are governed by this principle.  
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Necessity is of two types: subjective necessity as a logical necessity and 

objective necessity as a material necessity. This distinction is vital for 

understanding Kant’s answer to the question “how is it possible to have synthetic 

a priori propositions in physics?” The following table helps to explain the 

differences between the two49: 

 

 

 

 

 

 

 

 

2.3.1 Subjective Necessity 

 

Subjective necessity is that necessity which is felt, thought and realized by the 

subject whereas objective necessity is that necessity which is concerned with the 

determination of the object. For instance, in the subjective necessity, we admit 

the truth of the conclusion which is drawn from premises. In this case, we refer 

to the principle of contradiction: admitting the truth of the conclusion and not 

admitting the truth of the premises is a violation of the principle of contradiction. 

Formal or logical necessity is a subjective necessity. That is why Kant’s use of 

 
49Table mine. 

S/No

. 

Subjective Necessity Objective Necessity 

1. Subjective Objective 

2. Formal or logical Factual or material 

3. Depends on the Principle 

of Contradiction 

Does not depend on the 

Principle of Contradiction  

4. Analytic Synthetic 
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necessity is in the sense of material necessity as a criterion of the a priori in his 

transcendental philosophy of physics. 

 

 2.3.2 Objective Necessity 

 

The necessity that we have in pure physics and mathematics is material and is 

opposite to contingent judgment of perception. This leads us to conclude that the 

principles of physics and mathematical propositions and formulae are not 

contingent. If they were contingent, their falsehood would be possible50. 

However, mathematical judgments are always and everywhere true. The 

necessity of such propositions or judgments is material. The application of 

principle or rule such as that of contradiction results in self-contradiction but a 

violation of the rule like “7+5=12” or principle of causality makes knowledge 

impossible. Thus, distinguishing between logical and material necessity has 

excluded the principle of contradiction from mathematics. Regarding this, Kant 

has tried to show the erroneous view of philosophers of mathematics that all 

mathematical inferences work following the principle of contradiction. 

 

A judgment not conforming to the principle of non-contradiction is false, but 

when conforming, it does not need to be true51. This kind of disagreement comes 

up when we fail to distinguish between logical necessity and material necessity. 

Kant’s quest for necessity in pure physics and mathematics is not a subjective 

 
50According to Thomas Kuhn, Empirical Physics is progressive and fallible, which also means 

that there is no finality in empirical physics. 

51ibid., p.84. 
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(logical) necessity but an objective (material) necessity. It has already been 

mentioned that in Kant’s case, universality, necessity and objective validity have 

an equivalent notion. He has tried to make this point understood in many places 

in his CPR and PFM. If a person happens to consider his employment of 

necessity as criteria of a priori in physics and mathematics as an only subjective 

necessity, then he is sure to misunderstand Kant’s distinction of necessity into 

the two kinds and their real employment. Hence, his necessity as one of the 

criteria of a priori is not a logical necessity. Logical necessity as formal is 

different from factual and material necessity.  

 

Having a proper understanding of Kant’s distinction between logical necessity 

and material necessity and his notion of objective validity helps us to understand 

the possibility of synthetic a priori propositions (principles) in physics.Why Kant 

considers the possibility of synthetic a priori propositions and judgments in 

physics and mathematics is due to this material necessity. This material necessity 

presupposes objective validity and this objective validity is impossible without 

the existence of empirical objects. This is also not about thing-in-itself 

(Noumenon) but the thing as it appears to us (Phenomenon). Kant’s 

transcendental philosophy would not be possible without objective validity and 

empirical objects. In other words, the principles of physics are a priori, which 

means that the necessity and universality that they bear with them are to be 

applied to the objects of experience in reality. That is why Kant calls his 

philosophy of science as transcendental philosophy because without the objective 

validity and objects of experience the possibility of synthetic a priori judgments 
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would be out of the question. This has to be understood from his concept of a 

priori and material necessity.  

 

One of the objectives of Kant in Transcendental Deduction was to provide his 

solution of Protagoras’ problem—how can private and relative data give rise to a 

knowledge that is valid for everyone? The judgments equivalent to knowledge 

are valid for all humans and are interpersonal or inter-subjective. Kant has called 

them “objectively valid judgments” because he understands the word ‘objective’ 

as ‘determined by law’. 

 

2.4 Non-Temporality of A priori Knowledge  

 

According to Kant, the representation of succession and co-existence of all 

appearance contains substratum. The time in which all changes of appearance 

have to be thought do not change and remain still (CPR, A182, p.213). This 

means that all changes of appearances occur in time, but time itself does not 

change. Hence, time becomes a substrate of all temporal appearances and all 

appearances are temporal. However, what is beyond appearance is not in time 

and cannot be temporal. 

 

A priori knowledge is not temporal in the sense that it does not occur in time. 

What Kant meant by “a priori knowledge is not temporal” is that it can be 

derived from something other than experience but not before time.Hence, a 

priori knowledge, though not derived from experience, cannot be thought to be 

before time. ‘A priori’ meaning ‘before time’ is out of the question, here. In the 
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same way, we cannot separate space and time by tearing them apart. We cannot 

say that there is an object but no space and time (space and time are original 

representations). The object which is in space is also in time. This means that 

what is in space is definitely in time. Further, a thing or an object is always in 

space and time. This also means that space and time is not a sort of substance in 

the Kantian sense. If it is a substance, then it will limit the substantiality of an 

object.  

 

Even intellectual objects categories do not exist in real space and time. The 

knowledge of such kinds of objects cannot be said to be temporal.  According to 

Kant, time is a pure form of intuition and a necessary condition for our empirical 

knowledge. We cannot logically separate knowledge from time. A priori 

knowledge does not mean that it is logically before time. It is independent of 

experience but not before or after this or that time. For Kant, there is only one 

space and time. A priori knowledge derived from reason is without spatiality and 

temporality. 

 

Kant tells us that space and time are not derived from experience, but their 

conceptions are dependent on the mind. They are abstract and can be placed on 

anything. The existence of an object can be known through our intuition. An 

object has a certain shape-size, extension, weight, magnitude and qualities, 

occupies particular space and can be experienced in space and time. An empirical 

object exists in space and time. That is why to say that the empirical object does 

not exist would be equal to saying that it is not in time and not temporal. Hence, 

a priori knowledge is not temporal, and that is why Kant has suggested that we 
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cannot get rid of space and time even in our imagination. This means that we can 

have a priori knowledge but we cannot think that it is prior to time. Ilse 

Rosenthal-Schneider has expressed a relevant point, “Kant’s a priori is not 

temporal—previous to experience—it is logical a priori: independent of 

experience. For him, just as for Locke, they are only acquired, not innate 

ideas”52. 

 

Kant did not completely follow his predecessor René Descartes’ views of innate 

ideas. We can say that his idea of ‘a priori’ is not that of ‘innate ideas’, though 

both of them are acquired without recourse to experience. It is an improvised 

version of Descartes’ innate ideas. Whatever is true of every human being is of a 

priori origin. Space and time at the level of intuition and categories at the level of 

concepts are a priori. 

 

2.5 Conclusion 

 

In this chapter, I have aimed to achieve a proper understanding of Kant’s concept 

of a priori which plays a very important role in our understanding of the origin 

of categories, principles, laws and space and time in his philosophy of physics 

(and philosophy of science as a whole). I started with the conception of a priori 

that it is not derived (or borrowed) from experience, explaining the differences 

between a priori knowledge and empirical knowledge and how the latter is 

 
52Rosenthal-Schneider, I., ‘Presuppositions and Anticipations in Einstein’s Physics’, Albert 

Einstein: Philosopher-Scientist, Vol.I, P. A. Schilpp (Ed.), New York, Harper & Brothers 

Publishers, 1959, p.135. 



46 
 

related to the former. I also explained the differences between subjective 

necessity and objective necessity. The former as formal, is different from factual 

or material necessity. The a priori, in Kant’s transcendental (or critical) 

philosophy is guidance to the truth53, and this provides us with the principles of 

connection, necessity and universality. Kant’s philosophy of physics is deep-

rooted in the concept of a priori. I have also shown how a priori is an advanced 

form of innate ideas and non-temporal. I argued against Harper’s view that 

material necessity is the consequence of inductive generalization. I also argued in 

§ 1.2 and § 2.3.2 that synthetic a priori judgments are incomplete without 

experience or possible experience. Experience is the basis of human knowledge 

as such. Kant has termed ‘categories’ as ‘knowledge a priori’ and pure forms of 

thought (without being derived from experience). These categories give rise to 

principles and constitute the laws of physics. I will be discussing them in my 

next chapter following Kant’s application of categories to the objects of 

experience. 

 

 

 

 

 

 
53In the Kantian sense, this truth is not an eternal (or absolute) truth but the truth of propositions 

and judgments that are necessary and universal (objectively valid). 
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Chapter 3: Categories 

 

3.1. Introduction 

 

In the previous chapter, I argued that Kant’s formulation of the a priori gives us 

the principle of the connection between necessity and universality, and therefore, 

a complete certainty54. In Kant’s transcendental philosophy, the objective 

validity (sufficiency) is a certainty, that is, valid for everyone. I have argued for 

material necessity (objective necessity) as necessarily connected with synthetic a 

priori propositions (judgments) of physics. I have also explained how a priori in 

relation to a principle is incomplete without experience (because both pure 

physics and empirical physics presuppose experience) and how a clear 

understanding of the concept of a priori leads one to a correct understanding of 

Kant’s philosophy of physics. According to Kant, categories as a priori concepts 

or fundamental thoughts give rise to principles in physics. Categories as 

‘knowledge a priori’ are epistemologically meant to be applied to the objects of 

experience. The previous chapter is closely connected with the present chapter 

because the categories given by Kant have a priori origin (pure form of thoughts) 

and ultimate applicability to objects of experience. 

 

 
54Such kind of certainty is not possible in metaphysics because it cannot construct its objects. 

And the fact that no two metaphysicians agree on fundamental points shows that there is no 

certainty in metaphysics. 
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In this chapter, my main aim is neither to criticize nor to defend Kant’s 

derivation of categories in reference to the form of judgments, but to bring out 

their epistemological (philosophical) implications in physics. I argue for Kant’s 

view that the categories cannot be applied to transcendental objects and things-

in-themselves. In connection to them, I shall critically reflect upon Andrew 

Chignell’s exposition of Kuhn’s limitation of the movement of categories from 

one paradigm to another paradigm. I also examine the subsumption of categories 

under the synthesized (temporalized) categories and the role of categories in the 

formulation of principles and laws of nature. 

 

3.2 Tables for Categories and Judgments 

 

Kant held that we can discover the essential categories that govern human 

understanding. The discovered categories are the basis for any possible cognition 

of phenomena. We have knowledge of phenomena only because of categories 

being applicable to them. H. J. Paton (1936, p.258) makes this clearer, “We can 

have a priori knowledge by means of the categories, only if the categories are 

due to the nature of the mind and are imposed by the mind on the objects which 

it knows.”Kant has given a table containing a list of twelve categories 

distinguishing them from Aristotelian categories55. But corresponding to these 

twelve categories there are twelve forms of judgments (which also include 

Aristotelian categories). The following table of categories is formed with the four 

 
55We get the traditional view of the categories from Aristotle’s Organon. In this book, Aristotle 

has given ten categories which are: Substance, Quantity, Quality, Relation, Place, Time, Position, 

State, Action and Affection. 
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classes of categories imposing four different forms of unity on the object known. 

We may separately inquire after an object’s quantity, quality, relation and 

modality, receiving one of the three answers in each case on the way to a more 

complete characterization of the object. I am presenting the tables of categories 

and judgments below for making my arguments mentioned in § 3.1 above more 

convenient to understand: 

 

(a) Table of Categories56 

 

  1. Quantity—  (i) Unity,  

    (ii) Plurality, and 

    (iii) Totality 

  2. Quality— (i) Reality,  

    (ii) Negation, and 

    (iii) Limitation 

  3. Relation—  (i) Inherence and Subsistence,  

    (ii) Causality and Dependence, and  

    (iii) Community  

  4. Modality— (i) Possibility-Impossibility,  

    (ii) Existence-Nonexistence, and  

    (iii) Necessity-Contingency 

 

 
 

56Kant, I., Critique of Pure Reason, N. K. Smith (Tr.), London, Macmillan & Co Ltd, 1963, 

p.113. 



50 
 

(b) Table of Judgments57 

 

  1. Quantity— (i) Universal, 

    (ii) Particular, and  

    (iii) Singular 

  2. Quality— (i) Affirmative, 

    (ii) Negative, and  

    (iii) Infinite 

  3. Relation— (i) Categorical,  

    (ii) Hypothetical, and     

    (iii) Disjunctive 

  4. Modality— (i) Problematic,   

    (ii) Assertoric, and  

    (iii) Apodiectic 

 

We get Kant’s categories in the chapter ‘Analytic Principles of Understanding’ 

of the CPR and according to Kant, there are twelve categories corresponding to 

twelve ‘forms’ of judgments (as given above). Before proceeding to discuss the 

proposed points above I begin with Kant’s conception of categories in the next 

sub-section. 

 

 

 

 

 
57ibid., p.107. 
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3.3 Kant’s Conception of Categories 

 

A Category is a pure concept or fundamental concept. It is not derived from 

experience. It has its source in human reason. It is meant to be applied to objects 

of experience. We have knowledge of objects of an experience only because of 

categories. This means that the categories are general concepts of objects and 

without them, no object can be thought of. The categories taken in the sense of 

scientific experience must be recognized as a condition of the possibility of 

experience. They are the mode of synthesis. The categories as pure concepts 

synthesize the representations of possible experience. This synthesis contains its 

objective validity. As for instance, the categories of substance and accident and 

cause and effect are nothing but the way in which representations unite with one 

another. These categories make experience and knowledge of the object possible. 

 

Transcendental deduction shows that the a priori categories, though not derived 

from experience, are still valid for the object of experience. On the contrary, the 

empirical concepts derived from the empirical deduction, and their objective 

validity is not valid for a priori deduction. Now, a question may arise in our 

mind—how is the application of categories, as pure concepts of understanding, to 

be understood? Kant maintains that categories can be applied to the objects of 

experience because the experience involves thought; the thought of an object is 

possible only through categories. Categories are our fundamental vehicles and 

have a subjective origin. Apart from them, we have certain principles and laws in 

physics which are prescribed to nature. These principles and laws incorporate 

categories. This implies that the categories as pure concepts of understanding 
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have a subjective origin. I discuss how categories have a subjective origin in § 

3.5. In § 3.4, I discuss T. K. Seung’s view in brief because he has tried to give a 

critical picture of Kant’s concept of categories in his paper ‘Kant’s Conception of 

the Categories’. 

 

3.4 T. K. Seung’s View 

 

T. K. Seung58 considers Kant’s conception of the categories to be partly novel 

and partly traditional59. It is partly traditional in the sense that it accepts some 

features of the categories as the ultimate generic concepts like in the Aristotelian 

tradition. Moreover, it is 'partly novel' in the sense that its generic concept can 

perform both formal and material functions. The novel element in Kant’s 

conception of categories is his claim of logical concepts. The logical concept of 

categories is quite different from the general concept. 

 

The logical forms of judgment are produced by the supposed understanding of 

analytic. The use of categories is supposed to produce its synthetic unity. Both 

the analytic and synthetic unities are performed by the same set of pure concepts. 

This has a double function: each of the twelve pure concepts provides one form 

of analytic unity known as a ‘judgment form’ and one form of synthetic unity 

known as ‘category’. There is a one-to-one mapping relationship between the 

tables, and one table can be used as a guide for the discovery of the other. The 

 
58T. K. Seung is a Korean American philosopher and literary critic. He was born in the year 1930. 

59Seung, T. K., ‘Kant’s Conception of the Categories’, The Review of Metaphysic, Vol.43, No.1, 

1998, pp.107-9. 
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analytic function of unity is called the logical function of understanding and the 

synthetic function of unity is called its real or transcendental function. The 

judgment forms of the categories are the logical functions of categories and the 

concepts of the objects are their real or transcendental function. The former is 

abstract from the content, the object of experience, but the latter becomes 

possible only in contact with the object of experience (pp.109-11). The latter 

constitutes the content of judgments but the former only their forms. The logical 

set belongs to general logic and the real set belongs to transcendental logic. 

However, Seung thinks that Kant’s conjunction (or determination) of the two 

functions in the same set of categories complicates his picture of the categorical 

scheme. 

 

3.5 Subjective Origin of the Categories 

 

The pure concepts of understanding constitute the a priori foundation of 

empirical knowledge. These pure concepts called categories which apply to 

physics are dependent on empirical knowledge. In this, we must be able to 

understand the fact that categories apply to physics only because physics is 

dependent on empirical knowledge (empirical knowledge of pure and empirical 

physics). This becomes obvious when we remember that physical thinking is one 

type of objective thinking. The thinking of the objects of experience through 

categories is the fundamental concept of objective thinking, and hence the 

categories necessarily enter in physical thinking. The categories as pure concepts 

of understanding have a subjective origin. How is it possible to show that we 

already have empirical and rational knowledge? The problem is one of uniting 
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homogenously two heterogeneous elements, namely sensibility and 

understanding. The former is an immediate representation and the latter is 

mediate which thinks of an object employing its categories (a priori concepts). 

However, in Physics and Philosophy60, one of Heisenberg's intentions was to 

build a system of concepts in physics that can explain everything of reality. In 

The Grand Design61, Hawking intended to design an ultimate theory of 

everything that can explain the world and universe at the scientific level. In the 

same way, in Critique of Pure Reason, Kant has tried to build a system of a 

priori concepts and principles in the human cognition level of science. Thus, a 

question knocks our heads—what is the justification for thinking of empirical 

objects (physical objects) in terms of categories which are a priori? 

 

For Kant, empirical consciousness of intuition is possible only by a combination 

of representations in an empirical intuition by the synthesis of apprehension. 

Kant is justified in saying that without applying the categories to empirical 

objects, we cannot have empirical knowledge. Here, it should be noted that Kant 

is not concerned with the question of certainty and validity of empirical 

knowledge but the philosophical reflections that presuppose the causality and 

validity of empirical knowledge. Further, when the categories are actually 

applied to empirical objects, they are the synthetic and material representation of 

objects given in empirical intuition. If they are derived from objects or 

considered in abstraction from objects they are nothing but analytical and formal 

 
60Heisenberg, W., Physics and Philosophy: The Revolution in Modern Science, London, Penguin 

Classics, 2000, pp.138-’40. 

61Hawking, S. & Mlodnow L., The Grand Design, London, Bantam Books, 2010, pp.215-’28. 
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concepts. The categories must be applied to the objects of experience and this 

means that they should be made temporal concepts. Thus, the substance should 

be regarded as co-existent with time, i.e., permanent. In other words, the 

categories are to be subsumed under the synthesized categories. As we know, 

Kant talks about transcendental objects, empirical objects and objects-in-

themselves in his critical (transcendental) philosophy. And importantly, the 

categories are meant to be applied to objects. When we talk about the application 

of categories to objects, a question obviously comes to our mind—‘Can 

categories be applied to all kinds of objects?’ The answer would be ‘No’ because 

categories have their significance only in relation to empirical objects.  

 

3.6 Categories and Transcendental Employment 

 

Transcendental is that which is neither given in experience nor derived from 

experience. It is not of sense experience. A priori concepts (categories) are 

examples of transcendental objects. The transcendental object has a subjective 

origin and objective employment. It also means that it is not entirely subjective 

(logical) but objective (material) for it is to be applied to experience or possible 

experience. 

 

What is transcendental is the understanding and the reason. The reason as the 

faculty of understanding is the source of the transcendental. It is pure and formal. 

It can be known only through our understanding. Transcendental object as an 

object is that which is without qualities or not in space and time. The 

transcendental object is not a determinate object like an empirical object. The 



56 
 

transcendental employment of categories is not of the principles of understanding 

because outside the field of possible experience, there cannot be synthetic a 

priori principles.  

 

The non-empirical employment of categories is to be called transcendental 

employment. This kind of employment is not conditioned (i.e.not conditioned by 

space and time, the forms of human sensibility) and hence it amounts to the 

application to things-in-general and things-in-themselves. But no such object is 

available to us because we never come across things which are not in space and 

time. We confront objects (things) only in empirical intuition. The transcendental 

employment of categories is not real employment at all.  

 

3.7 Relation of the Categories to Things-in-themselves 

 

In the case of things-in-themselves (Noumenon) and where the unity of time is 

not found, all employment and the whole meaning of categories vanishes. As we 

have no power of intellectual intuition to know that there are things-in-

themselves because they cannot be given to us and so we cannot apply our 

categories to them. Our categories are significant as ‘forms of thought’ only for 

the material supplied by sense. We understand their meaning only in terms of 

spatial and temporal appearance. So, they cannot be applied to things-in-

themselves, and we have no definite knowledge of them. A. J. Ayer clarifies the 
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concept, “The unperceived object, the thing as it is in itself if we have any 

concept of it at all, is bound to be a creature of theory”62. 

 

According to Kant, the distinction between things and things-in-themselves 

(Phenomenon and Noumenon) is methodological and its function is to curb the 

pretensions of sensibility. We cannot consider Kant’s things-in-themselves as 

nobler objects which we can intuit and think of by means of pure a posteriori for 

the function of our pure understanding. In the general sense, categories do not 

give us knowledge of things-in-themselves. They are applied to the objects of 

sensibility (experience).  

 

Categories are not applicable to things-in-themselves, which also mean that they 

cannot be thought through categories. William F. Bristow, in the article ‘Are 

Kant’s Categories Subjective?’ does not agree with Ameriks and Guyer’s view 

that we cannot think of things-in-themselves through pure categories63. Bristow 

defends George William Friedrich Hegel’s acceptance of the subjective origin of 

Kant’s categories. However, Hegel differs from Kant in many ways. Hegel 

declares that Kant’s categories remain enclosed within the circle of the subject, 

within the pure I of self-consciousness, within the sphere of the thinking (p.567).  

 

 

 

 
62Ayer, A. J., The Central Question of Philosophy, London, Penguin Books Ltd., 1973, p.109. 

63Bristow, W. F., ‘Are Kant’s Categories Subjective?’ The Review of Metaphysics, Vol.55, No.3, 

2002, p.570. 
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3.8 The Act of Synthesis 

 

Knowledge becomes possible only when there is a totality of compared and 

connected representations. If any representation is estranged, isolated and 

separated from the rest of them, then knowledge would not be possible. These 

compared and connected representations are not sufficient but there must be a 

synthesis of multiple representations in intuition. The act of synthesis of multiple 

representations in intuition is spontaneous at the time of the reception of 

cognition. This spontaneity is the foundation of a threefold synthesis as discussed 

in the following sub-sections. 

 

3.8.1 The Synthesis of Apprehension in Intuition64 

 

Apprehension is a synthetic act that subjects the sensory elements of perception 

to the formal conditions of time and space. In the synthesis of apprehension in 

intuition, our representation may arise from any a priori and empirical sources: 

whether they originate a priori or empirically, they must belong as phenomena to 

internal sense. They all are ordered, connected and brought into relation in time. 

 

Every intuition contains in itself a multiplicity, which is represented as such 

because mind distinguishes time (unit of time) in the sequence of impression one 

 
64Kant, I., Critique of Pure Reason, N. K. Smith (Tr.), London, Macmillan & Co Ltd, 1963, 

p.131. 
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upon another. For without this, we could not have the representation of either 

space or time a priori.  

 

3.8.2 The Synthesis of Reproduction in Imagination65 

 

The function of the faculty of imagination is to enable us to go beyond the data 

of sense. In Kant’s own words: “Imagination is the faculty of presenting in 

intuition an object that is not itself present” (CPR, B152). The data of sense are 

the actually presented materials of knowledge, but our imagination adds 

something to these materials. This ‘something’ is the object distinct from the 

materials of knowledge. Again, this distinct object relates to actual or possible 

experience by positing or postulating the object given. Kant, therefore, has gone 

beyond the meaning of imagination in a different sense. 

 

3.8.3 The Synthesis of Recognition in a Concept66  

 

The unitary consciousness combines the successively intuited manifold and 

thereupon reproduces them into one representation. For instance, in counting, 

without the recognition of addition of units in concept, one would not be able to 

know the total produced only from the successions. The knowledge of objects is 

altogether impossible without this consciousness (recognition) of manifolds of 

the representations in concept. It has been already mentioned that the objects are 

 
65ibid., p.132. 

66ibid., p.133.  
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not capable of existing outside our power of representation (appearance as only 

sensible representation). Hence, an object has to be thought of only as 

“something in general = x”. This means, outside our knowledge of the object, we 

have nothing to correspond to it. 

 

3.9 Movable Categories 

 

Movement of categories from one paradigm to another paradigm67 is not a real 

change or transformation of categories. Andrew Chignell is not in support of 

Thomas Kuhn’s notion of Kant’s categories as moveable in a scientific 

revolution. This means a change of categories in the so-called ‘paradigm shift’ is 

not commensurable to Kantian concepts of categories. According to Chignell, the 

moving categories which constitute principles and laws in the Kantian sense 

survive the shift. The applicability of a category in a paradigm may be obsolete 

in another paradigm68. For example, the category ‘causality’ which is applicable 

in the Newtonian theory is not applicable in the Theory of Relativity (both 

special and general), Quantum Theory and M-Theory (The Theory of 

 
67Thomas Kuhn introduced the expressions like ‘Paradigm’, ‘Scientific Paradigm’, and ‘Paradigm 

Shift’ in 1962, in his The Structure of Scientific Revolutions (1962). According to Kuhn, a 

paradigm is a set of universally recognized achievements that provide model problems and 

solutions, for a community of practitioners, for a time, which is to be observed and scrutinized. 

And, a paradigm shift is a shift from the older paradigm to a new paradigm, but it is not an 

indication of the superiority of the new paradigm over the old one. The new paradigm has higher 

puzzle-solving power than the previous one. The Kuhnian term ‘Paradigm’ is brought here to 

show how the theory of every paradigm shift presupposes a priori concepts and principles.  

68Chignell, A., ‘Neo-Kantian Philosophers of Science: Cassirer’, Synthesis, p.43. 
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Everything). But in the Kantian case, there is not much change in 

epistemological and conceptual applications and functions of categories in every 

paradigm shift. 

 

Kuhn’s ‘moving categories’ is derived from his view of ‘Paradigm Shift’. It 

means that the application of the categories of a paradigm to another paradigm. 

In application, some categories that are valid in one paradigm are not valid in 

another paradigm, but the Kantian categories are equally valid in the past, present 

and future. To Kant, there are applications of forms of a priori principles in pure 

physics. Einstein’s theoretical physics or Theory of Relativity incorporates 

intellectual insights. Their references to objects, events and phenomena are 

theoretical framework-based, but there is no final proof.  All the references are of 

the objects of possible experience. According to Kant, a theory of theoretical 

physics cannot be empirically and logically proved. Hence, a theory aiming at 

systematization is bound to be tentative and never final. 

 

Kuhn’s philosophy of science is historically based on the progressiveness of 

science because to him; there is no final truth in empirical science. This view is 

also expressed by Kant and scientists like Albert Einstein, Niels Bohr, Max 

Plank, Werner Heisenberg, Henry Poincaré and Stephen Hawking69. We all agree 

that there are continuous developments in empirical and theoretical science with 

developments in every field of human knowledge. These developments bring lots 

of changes and movements in all the connected fields of human life and the 

 
69Even scientists cum philosophers like Thomas Kuhn, Paul Feyerabend, Karl Popper, Emery 

Lakatos, Lawrence Maxwell Krauss and Michio Kaku have endorsed this view. 
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world. The principles and laws of a theory might get changed over time, but 

some of the categories as pure and fundamental concepts will remain the same. 

The scope and function of the categories might change as per the demands of the 

theoretical frameworks. However, Kant’s a priori categories remain unchanged. 

There might be movement of a priori categories but not real changes in 

themselves.  

 

3.10 Formation of the Laws of Nature 

 

Kant’s table of categories has an essential role in our understanding of the 

possibility of synthetic a priori nature of the principles and laws of nature. 

Nevertheless, a question might arise in our mind: how do the categories give rise 

to the laws of nature? The categories giving rise to the laws of nature depend on 

higher principles of pure understanding. This means the categories give rise to 

the principles and the principles give rise to the laws of nature. Why the 

categories do not directly give rise to the law has been explained by Kant in the 

CPR (B164, pp.172-3). The empirical laws are not derived from the categories 

but based on them because both pure and empirical physics are in some way 

based on pure concepts. 

  

Kant’s pure understanding is a faculty of rules according to which we determine 

objects. Here, it needs to be pointed that without such rules, appearance would 

never produce knowledge of the object corresponding to it. In fact, the laws of 

nature apply the higher principles of understanding to particular cases furnished 

by experience. The instances given by experiences stand under the rule. Thus, 
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categories as giving rise to laws of nature depend on higher principles of 

understanding. The principles of pure understanding are not derived from pure 

concepts but from pure intuition. These principles, as derived from pure intuition, 

are intuitively certain and evident.  

  

To Einstein, a law is either true or false and adequate or inadequate. This implies 

that the laws and theories are a matter of scientific construction, subjects of 

choices and social consensus. This further implies that they demand applicability, 

adequacy and logicality. This urges us to say that there is no final theory in 

science or an absolutely complete theory in science. But Kant has often been 

criticized for rationalizing science. From Einstein, we understand the following 

two things: 

 

 1) We search for certain relations which are independent of experience. 

 

 2) The laws of science and scientific statements possess one characteristic 

 in common: they are either true or false or adequate or inadequate. 

 

The above statements are quite similar to Kant’s views of fundamental concepts 

and principles in science. However, there are some differences between Kant’s 

concept of laws and that of his detractors. He never said that the law is always 

true but when a law ceases to be true, adequate and valid it fails to be worthy of 

being called the ‘Law’. He rather tries to show how a principle becomes a law 

and how a law remains a law. If a law fails to be a law due to its falsity, 

inadequacy and invalidity it ceases to be a law. Science is cognitively active and 
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progressive. But we can always differentiate between law and non-law. To Kant, 

only a true, adequate and valid law is a law and this might be one of the reasons 

why Kant is seen to be rigid. I think Kant’s critics should have to understand that 

his a priori laws are original and pre-scientific. The original laws make nature 

possible because through them, the experience itself becomes possible. Thus, 

they are not like the laws that are derived from experience through science. 

 

3.11 Conclusion  

 

In this Chapter, I have tried to show how the categories are necessary for having 

any cognition of phenomena and how they make experience and knowledge of 

objects possible. I have argued that the categories are the mode of synthesis, and 

they synthesize the representations of possible experience. I argued that Kant’s 

categories form the main part of his Architectonic Plan as a system of his 

philosophy of science. I have critically presented T. K. Seung’s view on Kant’s 

table of categories and judgments. I also argued that the categories as our 

fundamental vehicles or pure concepts of understanding have a subjective origin. 

I have argued that it is not intelligibly possible to apply categories to all kinds of 

objects, including things-in-themselves and transcendental objects in § 3.6 and 

3.7. I have also shown that things-in-themselves are not similar to transcendental 

objects. In the section ‘The Act of Synthesis’ (§ 3.9), I have argued that the act of 

synthesis, at time of the reception of cognition, requires some multiple 

representations in intuition with spontaneity, together with the compared and 

connected representations in intuition. I have argued that Kant’s categories 

survive Thomas Kuhn’s paradigm shift. I have also defended Kant’s argument 
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that the categories give rise to laws of nature depending on some higher 

principles of understanding. In the succeeding two chapters, I shall critically 

explain the role of the categories in formulating the a priori principles and laws 

of nature. Kant’s forms and judgments of categories, as the integral constituents 

of his Architectonic Plan, are a system of concepts constitutive of his philosophy 

of physics. 
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Chapter 4: Substance 

 

4.1 Introduction 

 

Kant’s main views on ‘Substance’ are found in Critique of Pure Reason (1781) 

and then in Metaphysical Foundations of Natural Science (1786). The principle 

of permanence of substance is one of the important principles of physics. It gives 

rise to the law of conservation of mass in physics. In this chapter, I shall examine 

Kant’s views on substance and argue for the two points: (1) The permanence of a 

substance is postulated and (2) The empirical judgments are not possible without 

the permanence of substance. The question ‘what is substance?’ is related to both 

science and philosophy (metaphysics) but the way philosophy deals with the 

question is different from science. The impressive take on ‘substance’ in the 

history of philosophy is found from the period of René Descartes. That is why I 

begin my journey by briefly revisiting views of Kant’s three rationalist 

predecessors (Descartes, Spinoza and Leibniz) on substance before arguing for 

the above two points. 

 

4.2 The Three Rationalist Predecessors 

 

Greek philosophy sought to find a ‘unifying matter’ or a ‘world substance’ from 

which every individual thing comes into being and again transforms into it. 

These matters as substances were identified with some specific matters like 
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water, air and fire. Many philosophers (Thales, Parmenides, Democritus and 

Pythagoras) of the past considered reality to be interchangeable with substance 

and used both concepts in the same sense. As a consequence, for a long time, the 

concept of substance remained hardly distinguishable from the concept of reality. 

It was Plato who regarded ideas as substances or permanent essence of things 

with which, however, they hold no living relation. For him, the soul is a spiritual 

substance, and it is eternal and real. Later, Aristotle thought of substance in 

relation to form and matter. All the tangible things of the world are formed of 

matter. For him, matter in itself is not a reality, but only a ‘potentiality’ or 

possibility and exists only with form. Aristotle used the expression ‘form’ in 

place of the ideas of Plato and considered the form to be the substance or 

essence. In this way, we find confusion in the use of the concept of substance in 

general with that of matter and this remained unchanged till the Post-Socratic 

period. 

 

The three main rationalist preecessors of Kant are (1) René Descartes (1596- 

1650), (2) Benedict or Baruch Spinoza (1632-1677) and (3) Gottfried Wilhelm 

Leibniz (1646-1716). Their views on ‘Substance’ are as below: 

 

4.2.1 Descartes’ View 

 

Historically, the concept of ‘Substance’ occupies an important place in the 

ontology and metaphysics of philosophy. Philosophers have been divided in their 

views about the numbers of substances that the world comprises of. According to 

the Monistic view, there is only one substance. Dualistic view considers the 
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world as being composed of two fundamental substances and the Pluralistic view 

considers the existence of more substances which often can be placed into an 

ontological hierarchy. Among the three views, Descartes is the propounder of 

dualistic view and this view is also known as ‘Cartesian Dualism’. According to 

Descartes, there are two kinds of substances—‘Infinite’ and ‘Finite’. The former 

is the only one perfect substance, i.e.God, who is the perfect substance. 

 

The finite substance is of two kinds: a material substance (matter) and mental 

substance (mind). The former is defined by extension and the latter by thought. 

In other words, the essence of the matter is ‘extension’ and the essence of mind is 

‘thought’ or’ consciousness’. The two finite substances are ultimate and 

indefinable, and they are mutually exclusive. Descartes’ two-fold division of 

substance is known as the ‘Double–Dualism of Substance’. There is no problem 

with the relation between substance and its property. In Descartes’ case, material 

substance falls more naturally into the ‘stuff’ category rather than into the 

‘thing’category. The cogito shows that each person is a different individual 

mental substance. 

  

4.2.2 Spinoza’s View  

 

 According to Spinoza, the substance is self-caused and the cause of everything. 

The substance is indefinable and infinite. There is only one substance and that is 

God. God is the only substance and matter and mind are attributes of God. There 

can be no substance without attributes.  Attributes may be either essential or 

accidental. The accidental attributes are those variable characters which a 
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substance can lose without ceasing to be what it is. As the substance is self-

contained and infinite, so it has an infinite number of attributes, each of which 

expresses the essence of the substance infinitely. There are two conditions under 

which an attribute can limit the substance, namely, (1) If an attribute excludes the 

possibility of other attributes and (2) If an attribute by itself is finite.However, 

God has infinite attributes which neither limit one another, nor the substance. 

They are co-existent properties, each of which equally manifests the essence of 

the substance. Thus, the infinite number of attributes, each infinite in itself leaves 

the substance indeterminate. 

 

Further, each attribute taken by itself does not limit the substance but manifests 

its nature infinitely and boundlessly. One may wonder whether an infinite 

number of attributes can co-exist without mutual exclusion. According to him, 

out of an infinite number of attributes, only two can be perceived, namely, 

extension and thought. The extension attribute helps us to understand how the 

substance can be physically extended in space, and the thought attribute helps us 

to understand how the substance can be composed of thought. Here, thought and 

extension, as Descartes had made familiar, are entirely independent of each 

other. As such, these two attributes do not limit each other. Further, each of them 

is infinite.  They are two forms of the same reality. Thus, there is a possibility of 

an infinite number of attributes co-existing together, which limit neither one 

another nor the substance. 
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4.2.3 Leibniz’s View  

 

Leibniz’s substance is simple and without parts. Every substance has a perfect 

spontaneity which means that everything that happens to it is a consequence of 

its idea or its being and that nothing determines it except God alone. A substance 

is causally isolated, and it must be both real as well as an individual.Leibniz has 

named such substance ‘Monad’. The freedom of such substance lies in action. 

According to Leibniz, the characteristics of Monads are: (a) Individuality, (b) 

Eternity, (c) Windowlessness, (d) Mobility, and (e) Uniqueness. 

 

Monads are particular, independent, self-sufficient and ultimate substances. God 

is an absolute independent thing. Leibniz thought that phenomena in science 

cannot be explained without relation to bodies and motion. The explanation of 

the concept of motion postulates the existence of force. It makes things active. It 

is the essential characteristic of the universal substance. The concept of the 

monad is based on the principle of force70. The concept of monad on the 

principle of force is also accepted by Kant71. 

 

Descartes, Spinoza and Leibniz explicitly maintain the same tradition that 

substance is a bearer of modes or properties. Kant has gone further than his 

rationalist predecessors in many ways as per the thesis of his transcendental 

(critical) philosophy. 

 
70In the sense of contemporary theoretical science, the word ‘force’ is understood as synonymous 

with other words like ‘energy’ and ‘gravity’. 

71But in modern physics the acceleration of motion is not based on the principle of force.  
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4.3 Kant’s View on Substance 

 

Kant’s view on substance shows that his main intention was not to do pure 

metaphysics but to establish a metaphysical foundation for the science of nature 

and to provide it with an epistemological structure. He never promulgated 

anything like ‘Prime Substance’, ‘First Principle’ and ‘First Cause’ in his 

principles of pure understanding as a part of natural science. Rather he 

constructed his principle of permanence of substance (First Analogy of 

Experience) in the CPR and the first principle of mechanics in the MFNS. The 

principles of substratum and causality are interrelated and make empirical 

knowledge possible. The principles are a priori propositions because they are 

constructed on fundamental concepts (and derived from pure intuition). These 

concepts are pure and without empirical admixture. They are synthetic a priori 

propositions because they are meant to be applied to reality. However, Kant 

refuses to give definitions for any of the categories in the CPR (A83/B109). Not 

only categories, but he has also refused to define substance. Despite this, some 

have considered Kant’s following view on the substance found in different places 

of the CPR to be the definition of substance. However, as per Kant, the following 

refusals in explanation are not the definitions of substance but his views (notions) 

explaining the principle of substantial permanence and possibility of empirical 

knowledge: 

 

1. We could not, for instance, apply to it the concept of substance, meaning which can 

exist as the subject but never as a mere predicate.  (CPR, B149, p.164)  
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2. Substance, for instance, when the sensible determination of permanence is omitted, 

would mean simply something which can be thought as the only subject, never as a 

predicate of something else. (CPR, A147, p.187)  

 

3. Something can exist as subject only, and not as a mere determination of other things, 

that is, how a thing can be substance. (CPR, A235/B288, p.252) 

 

From the above, it becomes clear that ‘substance’ logically considered is 

something that can be used only as ‘subject term’ and never as the concept of the 

real object. The experience reveals only the accidents that inhere in a substance; 

this implies that substance is postulated because it is not perceived as its qualities 

are. Further, it means something non-empirical and its existence is postulated. 

Without this postulating, we never reach the inter-subjective world of individual 

objects. This is explicitly expressed in the principle of permanence of substance. 

According to Kant, substance without schemata (CPR, A147, p.186) acquires no 

meaning and does not produce any concept of the object. This implies that 

substance as a category cannot be defined. But when it is applied to any object of 

reality, it becomes a principle. Kant has already declared that the substance 

cannot be defined as ‘substance is permanent’ because it becomes an analytic 

proposition. For Kant, a principle must be a synthetic a priori proposition (or 

judgment). I think Kant had that difficulty in his mind and because of that, he 

suggests that the permanence of substance is not to be defined but used as a 

principle72. When it is used as a principle of permanence of substance, then 

 
72Kant tells us that there remains, therefore, no concept which allow of definition, except only 

those which contain an arbitrary synthetic that admits of a priori construction. Consequently, 
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permanency of substance is not experienced in reality but postulated.The 

postulation in physics is, however, quite different from the postulation that we 

have in mathematics. However, mathematics is related to physics73 because all 

the empirical objects of the world are in space and time and all the phenomena of 

reality take place in space and time. And mathematics is also made possible due 

to the a priori nature of space and time. 

 

4.4 The Principle of Permanence of Substance 

 

Kant had a different view from his predecessors regarding the concept of 

substance. He tried to give more critical thoughts by freeing himself from 

traditional metaphysics and connecting it with systematic science. This was very 

obvious to him because he was trying to develop his philosophy into a systematic 

work within the philosophy of science. The principle of permanence of substance 

is found as the First Analogy of Experience74 in the CPR and its mature form as 

the first law of mechanics in the MFNS. There are some differences in their uses 

of language (interpretations), but they are otherwise similar in principle. This can 

be observed in the following: 

 
mathematics is the only science that has definition. (Kant, I., Critique of Pure Reason, N. K. 

Smith (Tr.), London, Macmillan & Co Ltd, 1963, p.587) 

73Kant thought that physics needs some mathematics because the two are ultimately founded on 

space and time. 

74The ‘Analogies of Experience’ is one of the principles of pure understanding and the ‘Principle 

of Permanence of Substance’ is the ‘First Analogy’ of the ‘Analogies of Experience’. The 

analogies explain how subjective sense-data transform into judgments about empirical objects 

when the categories of substance are applied. 
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1. In all change of appearances, substance is permanent; its quantum in nature is neither 

increased nor diminished. (CPR, A182, p.212) 

 

2. All appearances contain the permanent (substance) as the object itself, and the 

transitory as its mere determination, that is, as a way in which the object exists. (CPR, B, 

p.212) 

 

3. With regard to all changes of corporeal nature, the quantity of matter taken as a whole 

remains the same and is neither increased nor decreased. (MFNS, p.80) 

 

Kant has formulated the principle of permanence in the two editions of CPR 

(‘Edition—A’ and ‘Edition—B’) by the use of different words in each 

proposition (statement). It often creates confusion to understand why Kant uses 

such different words for the same principle in the two places. Regarding this, 

Dennis Sweet expresses Kant’s indecision in his ‘Intuition and Substance: Two 

Aspects of Kant’s Conception of an Empirical Object’:  

 

 The A-version of the principle emphasizes the transcendentally ideal nature of 

 substance. Here substance is described in terms of a temporally schematized category, 

 i.e., the representation of the activity of subsuming our pure intuition of time under a 

 pure concept of the understanding. The B-version, on the other hand, with its talk about 

 substance as a “quantum in nature,” emphasizes a more materialistic and empirically 

 real sense of substance—substance represented as something spatially extended and 

 localizable, or as what we might call a “transcendental space-determination”. (p.58) 

 

Kant did not directly define substance or formulate the principle of permanence 

of substance as “substance is permanent”. His point was not to prove that the 

substance is permanent. If it were so then that would be an analytic proposition 
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and against his objective of proving the possibility of synthetic a priori 

propositions in natural science. Kant suggests that from the determination of the 

substance and its permanence we cannot directly make the principle—“substance 

is permanent”, because, it would be a tautology. The subject ‘substance’ and the 

predicate ‘permanent’ have the same meaning. Thus, we should instead make 

it“In all appearances, there is something which is permanent”. This is a synthetic 

a priori proposition. The synthetic a priori proposition is that proposition which 

is necessary and universal and includes nothing but the synthesis of the possible 

intuition which is not given a priori. This also means that a proposition is a 

priori if it is pure, that is, independent of experience, but to be a priori plus 

synthetic it must be applicable to possible intuition of outer sense when applied. 

When this synthetic a priori proposition is applied and found valid of the object 

of experience, then this becomes a case of judgment and knowledge for us. It is 

not easy to decide which of these statements should be taken as expressing 

Kant’s real meaning (p.46). 

 

4.5 Permanence of Substance as a Necessary Postulation 

 

All our apprehensions of the manifold of appearances are successive and are 

therefore always changing. We successively apprehend this manifold.This 

manifold as an object may be successive as well as co-existent but through our 

apprehension alone we cannot know whether the apprehensions of the manifold 

of appearances are successive or co-existent. In order to determine this, we 

require something permanent and all changes and co-existence have to be 

thought of in relation to it. The permanent is required to make time-relation 
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possible. This means that permanence of substance is not seen and perceived but 

it is postulated (CPR, A185/B228, p.215). Without this postulation, we cannot 

have inter-personal or inter-subjective knowledge, because our experience 

presupposes the permanent as the underlying ground of all appearances. In the 

world, the substance remains but only its accident changes. Thus, Russell’s 

concept of substance as a bundle of qualities, which is also known as ‘quasi-

permanent’ and ‘the bundle theory of substance’, would be discarded by Kant 

and Einstein75.We may quote Walter Smith from his ‘The Category of 

Substance’76: 

 

 The appearance of objects is made up of the sensations of the various external senses, 

 and substance is the inner reality other than appearance. Substance is not merely a 

 synthesis of sensations, as Kant maintained. Even in Kant’s treatment of it, it becomes 

 apparent that it is the essay of the mind at the interpretation of the reality behind sense-

 data. (p.255) 

 

All changes of appearance occur in time, but time itself does not change. As a 

consequence, time becomes the substrate of all temporal appearances and all 

appearances are temporal. However, time cannot be perceived because time is 

 
75According to David Robb, the bundle theory reduces an object to its properties. Robb writes, 

“Enter the bundle theory: the world does not contain substrata in addition to properties. To be 

sure, there are what we may neutrally call substances or objects—chairs, trees, human beings, 

electrons, stars—but these objects are not, nor do they contain as constituents, substrata: they are 

merely bundles of properties. Not only must a being be some way or other, it is exhausted by 

ways of being.” (Robb’s notion of the bundle theory in his article ‘Qualitative Unity and The 

Bundle Theory’, The Monist, Vol.88, No.4, 2005, p.466) 

76Smith, W., ‘The Category of Substance’, The Philosophical Review, Vol.5, 1896, p.255. 
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neither intuition nor pure intuition but a form of intuition. Thus, we need to 

postulate something as the substratum equivalent to the time in general, which 

makes the succession and co-existence of appearance intelligible. This 

substratum, as permanent or not liable to change, is called ‘substance’. 

Therefore, substance being unchangeable, its quantity in nature neither increases 

nor decreases. 

 

Empirical judgments are impossible without the postulation of substance. For 

such judgments, we require substance-accident relation to our perception. This 

means empirical knowledge comes into existence when we organize perception 

using substance-accident relation. What is permanent is substance and what is 

transitory is a mode of its existence; which may be called its accident. A 

substance may pass through many modes, and new modes may arise in it, but the 

substance remains the same. The concept of alternation is also grounded upon 

this. Alternation of substance is only a change of state. This change determines 

‘something permanent’ which is a substance. 

 

Kant has given twelve categories corresponding to twelve kinds of judgments. 

Among these twelve categories, ‘substance-accident’ is one of the important 

categories. In fact, without the permanence of substance, we cannot have 

objective knowledge of this world (the reality).  
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4.6 Permanence of Substance as Necessary Condition for 

Empirical Knowledge 

 

 The cause of sensation and intuition depends on something permanent. Hence, 

the sensation is mental modification and intuition is regarded as presenting the 

substance. The substance is the thought of perception, which is outside us. 

Empirical knowledge is not possible without the postulation of the principle of 

permanence as a necessary condition for the objects of possible experience.  

 

For empirical knowledge, we require the principle of permanence. There cannot 

be any empirical knowledge without an assumption of something permanent. The 

empirical judgment is possible only when we apply substance-accident relation 

to our judgment. Moreover, without this application, we cannot have 

judgment.What we actually see or perceive are qualities and quantities which are 

said to belong to an object. Take the example of a wooden table. A wooden table 

is an object because it exists in space and time and has both quality and quantity. 

The object ‘table’ is not given to our consciousness but only its qualities and 

quantities. Thus, the principle of permanence of substance makes empirical 

knowledge possible. If we violate this principle, then ‘the unity of experience’ 

will be impossible.  

 

The question is not related only to the possibility of empirical knowledge but 

also to the theories of creation. If we do not accept the principle of permanence 

of substance and say that the universe is created from nothing (or spontaneity), 

then we face a difficulty in propounding the theory of creation. The material 
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status of the universe cannot be created from nothing. The only determination in 

every change of appearances is something which is permanent and this is allowed 

to be called a substance. Thus, this universe which is full of matter (including 

visible and invisible sub-atomic particles) cannot be created from nothing. Kant’s 

principle of permanence of substance gives rise to a reorientation or new 

approach to many theories of the creation of the universe. It also cannot be 

applied to things-in-themselves (Noumenon) and sub-particle physics. The theory 

of sub-particles of physics excludes the category of causality. The things-in-

themselves are not transcendental objects and therefore, categories cannot be 

applied to them.If the creation of the universe is accepted to be something 

imperceptible and impermanent, and then this will turn out to be a metaphysical 

solution. The First Analogy of Experience as the principle of permanence in the 

CPR (p.212) and in the First Law of Mechanics in the MFNS (p.80) is equivalent 

to the Law of Conservation. However, the application of the principle of 

permanence of substance has a wide range of application. The principle cannot 

be enclosed within the system which has been called the “classical concept of a 

closed system” because we cannot be sure whether there is such a system in 

nature or not. 

 

The principle of permanence refers only to appearances within the field of 

experience. For Kant, only something can be produced from something but not 

something from nothing. The theory of something from nothing as propounded 
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by Lawrence Maxwell Krauss77 in his A Universe from Nothing is theoretically 

possible but not empirically as it has already been mentioned that a theory cannot 

be empirically proved. Further, if new changes or substances could come into 

being, the unity of experience would be lost and there would be no proper 

experience at all. We always require a permanent something about which we can 

perceive succession and alternation. This ‘permanent something’ is substance. 

Thus, whatever is substantial is to be thought of as existing in all time.  This ‘all-

time’ includes both past and future. However, the term ‘permanent’ is not 

adequate to use for something that is existing in all time because the term is 

mainly applied to the future. Kant was well conscious of the limitation and 

difficulty of using the word ‘permanent’, but he could not find any other suitable 

and better substitute for it. 

 

4.7 Conclusion  

 

In this chapter, I have tried to show Kant’s three rationalist predecessors’ views 

on substance. By doing that I have shown how Kant frees himself from his 

predecessors and goes further by being more systematic. I argued that substance 

as a category cannot be defined but has to be postulated. The definitions of 

substance that appear in many places in the CPR are not definitions in a real 

sense. I have also shown the problem of Kant’s indecisions in the two editions of 

the CPR and a possible solution. The category of substance, when applied to any 

 
77Lawrence Maxwell Krauss (born May 27, 1959) is an American-Canadian physicist and 

cosmologist. His two bestselling books are (1) The Physics of Star Trek (1995) and (2) A 

Universe from Nothing (2012). 

 



81 
 

object of experience or reality, becomes a principle. The definition of substance 

as ‘substance is permanent’ makes it an analytic proposition. I have argued that 

without the permanence of substance as necessary postulation, empirical 

knowledge is not possible. The substratum of all that is real is substance. 

Something cannot be produced from nothing. All changes determine something 

permanent, which is a substance but not the alternation and transition themselves. 

The permanence of substance being non-empirical is only postulated. I have also 

argued that ‘permanence of substance’ is a necessary condition for our empirical 

knowledge. The succeeding chapter is closely connected to this chapter on the 

point that we cannot imagine the possibility of knowledge of objects in the 

absence of any one of the categories like substantiality and causality. The 

instinctive application of certain a priori concepts, principles and laws are the 

grounds of the determination of the objects (or events) of reality. 
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Chapter 5: Causality 

 

5.1 Introduction 

 

The previous chapter was about substance and how the principle of permanence 

of substance is a necessary condition for our knowledge of the objects of possible 

experience, and why it has to be postulated. The substance which exists as the 

only subject and is without predicate is closely related to causality. ‘Cause-

effect’ is one of the crucial categories among the twelve Kantian categories. In 

this chapter, I shall discuss mainly the two questions—‘How is the principle of 

causality a necessary condition for having empirical knowledge?’ and ‘How are 

substance and causality inter-related?’78 I discuss the issue of the inapplicability 

of the law of causality in theories like quantum physics and critically explain the 

arguments. I begin the chapter with the following discussion. 

 

5.2 The Principle of Causality as a Necessary Condition 

 

Kant has given due importance to both understanding and sensibility. They 

equally contribute to the production of human knowledge79. Kant’s principle of 

causality as one of the principles of physics has epistemological and ontological 

implications as it is connected to the question of the possibility of knowing the 

 
78That is because Kant’s philosophy of physics falls between epistemology and ontology. 

79Kant’s theory of knowledge as an epistemological theory is also known as the critical theory of 

knowledge. 
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objects of experience. Kant’s principle of causality in the CPR (p.218) states that 

“All alterations take place in conformity with the law of the connection of cause 

and effect (Principle of succession in time, in accordance with the law of 

causality).” 

 

The principle of causality is raised from the category ‘cause and effect’, which 

establishes a necessary and universal relation between a cause and its effect. The 

following conclusions can be drawn from the above-given principle of causality:

  

 1.  Every appearance follows one another. 

 2. The objective relation of appearance is determined necessary.  

 3. The apprehension of the manifold is always in succession. 

 4. Subjective succession is derived from the objective succession.  

 5. The connection between cause and effect necessarily follows a rule.  

 

The cause and effect is a pure concept of the understanding which enables us to 

transform our individual and relative perception into synthetic judgments. The 

objective relation of appearance is determined necessary, which means that the 

relationship is not contingent. It is not derived from experience but makes 

empirical knowledge possible. 

 

We cannot consider things-in-themselves to be appearances. If we consider so, 

we have to deal solely with our representation, and we could never determine an 

object from the succession of representations. Further, if the manifold of 

representations of things-in-themselves is connected themselves, then the 
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representation through which they affect us is entirely beyond the scope of 

knowledge.  

 

Kant states that we do not have a determinate order (or rules) in the apprehension 

of the manifold of the appearance of a house (CPR, A191/B236, p.220), for 

instance. For an event, which should follow upon an empty time (to be preceded 

by no state of things), is as little capable of being apprehended as empty time 

itself. No object is represented, and nothing is distinguished from anything else 

through a succession, which is common to all. While perceiving something 

happening, the representation consists of something preceding.  

 

The experience of an event is possible only on the assumption that there is 

something antecedent to an event on which it follows according to a rule. 

According to the rule, the event always follows upon certain appearance. We 

cannot reverse the order of the objective succession of appearances, i.e., 

proceeding back from the event to determine through the apprehension that 

which precedes. This order in conformity with a rule is necessary.  

 

Let us construct the concept of cause. We cannot form an empirical concept of 

cause. The universality and necessity of the rule is derived from its being a 

priori. However, the rule governing the causal relation is only valid when we 

apply them in experience. A pure understanding is required for all experience 

and its possibility. This understanding does not only make a representation of 

objects distinct but also at all possible.  

 



85 
 

The question “How is causality related to objects of perception?” also implies 

how the principle of permanence is related to it. It is a rule because without it we 

cannot have knowledge of the object of experience. The category like cause and 

effect and the principle of causality is applicable only to the object of perception, 

and it is synthetic. It cannot be applied to the things which are beyond our 

perception. Max Planck agrees with Kant’s view on causality in the following 

passage of his Where is Science Going? where Planck writes: 

 

 The principle of causality must be held to extend even to the highest achievements of 

 the human soul. We must admit that the mind of each one of our greatest geniuses—

 Aristotle, Kant or Leonardo, Goethe or Beethoven, Dante or Shakespeare—even at the 

 moment of its highest flights of thought or in the most profound inner workings of the 

 soul, was subject to the causal fiat and was an instrument in the hands of an almighty 

 law which governs the world. (p.156) 

 

Philipp Frank thinks that the law of causality is conventional and 

incommensurable, on the ground that the law is neither confirmed nor disproved 

by experience80. To Kant and Planck, the principle of causality (cause and effect 

relation) is necessary to avoid solipsism. The principle of causality cannot be 

accommodated in quantum physics and sub-atomic physics because they are 

based on the principle of uncertainty. However, it cannot be avoided at the level 

of perception and experience of the objects of the world. 

 

 

 
80Philipp Frank., Einstein: the Life and Times, New York, Avon Books, 1999, p.148. 
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5.3 Substance and Causality 

 

Empirical knowledge as something objective is not possible from perception 

alone. It is required that the knower (person) organize the data of the perceptions. 

Perceptions are received in consciousness as they are, and this means that data 

are contingent. But knowledge is something true for everybody, not for one 

particular individual only. When we apply categories of substance, causality and 

community, the relations become necessary and consequently objective. The 

analogies of experience explain when we have intuition and sensation, how 

subjective (private and relative) sense-data transform into judgments about the 

objects by applying the categories of substance, causality and community. The 

principle of analogies of experience tells us that it is concerned with our thought 

of relations of the existence of objects and is regulative only. 

 

We have three analogies of experience which make our experience of objects 

possible. These analogies are interrelated to each other. The latter two principles 

are dependent on the principle of permanence of substance. Nevertheless, they 

together make experience possible. 

 

When we talk about causality, we are also talking about substance. The 

permanency of substance and time mentioned in the first analogy makes the 

relation of cause and effect possible. The time determination and possibility of 

knowledge of objects of experience are made possible by the analogies of 

experience. The relation between cause and effect cannot be established without 
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a presupposition of something permanent (already discussed in the previous 

chapter). 

 

Regarding the relation between substance and time, Eric Watkins is of the 

opinion that we should begin by describing the distinctive context of the 

Analogies of Experience within the CPR and the argumentative framework of the 

analogies in general (2005, pp.185-6). However, Watkins suggests that it is more 

specifically important to understand: (1) how the analogies relate to 

Transcendental Deduction. (2) Substance and causality are concerned with 

addressing what can be called the problem of time-determination. (3) Substance 

and causality are concerned with the possibility of experience in the form of 

unity of time. (4) They should be understood as making neither purely 

metaphysical nor exclusively epistemological claims, but rather claims that 

combine metaphysical and epistemological elements.     

 

5.4 Causality and Community 

 

Causality, as treated in the second analogy, is a relation of one-sided dependence. 

The effect is regarded as dependent on the cause, but the cause does not depend 

on its effect. For example, Malaria depends on Anopheles bite, but the latter does 

not depend on the former. Community, as contrasted with causality, is possible 

only if all substances co-exist. Kant explains the situation in the CPR (p.234): 

“the principle of co-existence in accordance with the law of community 

(reciprocity) emphasizes that the substance must not be regarded as isolated from 

one another.Without substance, we cannot have the perception of substance and 
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the knowledge of co-existence. Co-existence is of substances, and these 

substances must be regarded as ‘influencing’ each other. Substances can be 

known as co-existing only if they are regarded as bringing about changes 

reciprocally, that is, A causing a change in B and B causing a change in A. From 

this dependency on each other, the totality of substance can be known. Substance 

as ‘isolated’ cannot give us knowledge of co-existence because principles of 

isolated substance cannot be connected (they are not perceived)." 

 

The three analogies enable us to anticipate the experience. The knowledge of 

objects is possible only after satisfying the condition imposed by the three 

analogies. Even a concept like ‘gravitation’81makes no sense in the absence of 

coexistence and interdependence. We have accepted that gravitation is a concept 

that depends on the interaction of substance. However, the details of what 

influence among substances depends on actual empirical conditions require to be 

discovered only through experience82. 

 

 
81Gravitation’ and ‘Gravitational waves’ are well-accepted scientific ideas. The so-called 

‘Gravitational Wave’ has not been detected till now. But if the scientists, with the development of 

more sophisticated technology, are able to do that, then they would know about the formation of 

the black hole, the very moment of expansion of the universe, and the rate of its expansion and 

about many other mysteries. That will consequently bring about a reorientation in many theories 

in physics. That will bring about some changes in our understanding of the world and universe 

and our place in them, but not as much as has been thought at the cognitive level. 

82Newton’s theory of gravitation is a particular version of the categories of community in which 

Newton is concerned mainly with the motion of celestial bodies. Einstein, on the other hand, has 

approached it differently by geometrizing gravitation. 
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According to Kant, the causal principle is constitutive of knowledge (of objects). 

Empirical knowledge involves the relation of cause and effect (sensation and 

their cause). We think of an object when we see, hear, touch, smell, and feel. 

Without cause-effect relation, therefore, we remain ignorant of the existence of 

other human beings and material objects. Human beings use this relation 

spontaneously, and it is a priori. We do not learn to use this relation. It is a 

naturally inbuilt a priori in the Kantian sense. A priori is nothing but a logical 

priority. (I have discussed this in the second chapter). Empirical knowledge 

consists of a priori and empirical elements: a priori element is an ordering 

element, and the empirical element is that which is ordered (content, matter, and 

determinable). On the occasion of sensations received in consciousness, our mind 

orders these sensations as the effects of objects. 

 

5.5 The Principle of Anticipation 

 

Perception has been treated by Kant in terms of causality. Causality is a 

relational concept that enables us to transcend ourselves mentally. When we are 

affected by objects, we have a sensation. This sensation is an effect on our 

sensibility by which we become conscious of something in addition to ourselves 

(conscious of something which is outside of us). It should be noted that by 

‘sensation’ Kant understands it to be ‘instantaneous’. This sensation is treated as 

a ‘unit’. It is a common experience that sensation has intensity. For example, the 

radiation of the midday sun is so intense that we cannot look at it for long. Thus, 

in all appearances, sensation corresponds to the object and this sensation has 

intensive magnitude.  
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‘Anticipation’, as a principle, anticipates experience and informs us of the 

necessary characteristics of the object of perception before any particular 

experience. To have the necessary characteristics of a particular object of 

perception or to have a priori knowledge of its matter, that is, a matter which 

must be given through empirical sensation, we should be able to anticipate 

experience in its empirical elements  

 

All appearances of the real object having extensive magnitudes are impossible 

without space and time. Appearance as an object of perception has a sensation, 

and this sensation as mere subjective representation gives us sense-impressions 

or spatio-temporal manifold to which we relate an object in general. Here, we 

have a graduated transition from empirical consciousness to pure consciousness 

where the former, which is real, vanishes and the latter a mere formal a priori 

consciousness (not exactly formal like a schema) of the manifold in space and 

time remains.  

 

Intensive magnitude as the degree of intensity is not in space and time but is the 

product of sensibility. Between less intensity and high intensity, there is a 

continuum which means intensive magnitude diminishes and increases, but 

quanta continue83. The sensation is not in space and time because what are given 

to our sensibility are only qualities (of objects or things). Intensive magnitude 

 
83In physics, a quantum is the smallest possible unit of something (energy, light, etc.). There is no 

'in-between' for nothing and the smallest possible unit of something. No matter how much of 1 

quantum of something is taken away, it will always be a whole-number multiple of 1 quantum. 
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has to be thought like quanta. It is not certain; they have dual characteristics; they 

come in quanta and have been thought to be continuous and jumpy. 

 

To Kant, nature is full of lawfulness and to know the phenomena of the world we 

have to put ourselves into it. We can agree with Philip Ball84 when he says that 

‘Reality’ is not the reality of the outside world but the reality that we make. This 

is because though the objects and events of the world are outside and 

independent of us, we apply categories, principles, laws, and space and time to 

know the objects and events85 (phenomena) of the world. Hence, describing and 

explaining the phenomena of the world by a theory like quantum theory is only 

one of the ways of knowing the reality of the world. 

 

Philip Ball in his article ‘Reality? It’s What You Make’ enquires into the 

quantum theory that attempts to interpret reality. The quantum theory describes 

nature and reality in a quite different way than other preceding theories like the 

theory of mechanics and the theory of relativity. It tries to answer questions 

concerning every subject-matter of the human-world. 

 

We have been told that reality is different from what we know by our common-

sense knowledge. We plunge deeper into the nature of reality. We walk from 

human consciousness to sub-particle level (i.e., in quantum physics), from 

concepts to a theory at large. However, some problems crop up in between many 

 
84Ball, P., ‘Reality? It’s What You Make’, New Scientist, Vol.236, No.3151, 2017, pp.29-32. 

85Our experience reveals events but we correlate them as cause and effect. The application of 

‘cause-effect’ is our way of arranging materials of knowledge, as with other categories. 
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explanations due to the subjective nature of the human mind and independency 

of the objects of the world. According to Ball, scientists and philosophers are 

trying to find out some reasonable answers to these problems. An event 

perceived by two persons at different locations describes an event in a quite 

different manner. Even if we connect and co-operate the two persons (observers), 

there lies a gap between them. We cannot say that we either know reality or fall 

in solipsism. We know objects and events and other phenomena of nature and all 

of them collectively make our reality.  

 

The knowledge of nature is the factual knowledge of our nature, and there is a 

relation between observers and the objects of nature. Reality is not the reality of 

the objects and events of nature because they are independent of us. We interpret, 

describe and explain them as per our capacities. The reality we talk about is our 

reality, not the reality of the objects of the world. As conscious human beings 

having intelligence, we talk about reality and that is why reality denotes reality 

for us, not a reality for the objects that are independent of us. This also means 

that we know reality or nature only by putting ourselves into it. In other words, 

we do not know how reality is for other creatures, but that we know reality only 

through our sensibility and understanding, and this urges us to think about our 

place in knowing our world and universe. In this regard, Emily Wilson writes in 

his article ‘Finding Our Place in the Universe’86: 

 

 Ravelli and others have undertaken to find out. Their journey has led them into the 

 depths of human mind and its relationship with physical reality, throwing up surprising 

 
86Wilson, E. ‘Finding Our Place in the Universe’, New Scientist, Vol. 245, No. 3269, 2020, p.34. 
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 and profound connections: to the mysteries of entropy and following time, to reality and 

 consciousness, and to the nature of physical law itself. Get to grips with what underlies 

 our everyday acts, and we could be on the way to a deeper, all-inclusive understanding 

 of both the cosmos and our place in it. (p.34) 

 

Can we think of our reality without an observer? There is an intimate relationship 

between the observer and the facts of the world. Reality may or may not be what 

we observe, and when talking about reality, we are talking about our 

understanding of the reality of the world (nature). Now, quantum theory suggests 

alternative facts or also a fact of nature87.  Therefore, we have no complete idea 

of how consciousness is made up of things in them. This is very close to the 

Kantian notion of the reality of the objects of the world. 

 

5.6 Conclusion 

 

In this chapter, I have tried to show how causality is not free of empirical 

admixture, although its relation is determined completely a priori. The principle 

of causality establishes a necessary and universal relation. It is a necessary 

 
87(1) The uncertainty principle states that light sometimes acts like a particle (called a photon), 

which explains how it travels in straight lines, and sometimes light acts as a wave, which explains 

how it bends or diffracts around an object. This principle as a fundamental platform allows 

Schrodinger’s cat to be both alive and dead, and also means two particles can speak to each other 

across a galaxy’s distance. (2) The position and velocity of the electron (in the motion of the sub-

component of an atom) cannot both be measured, exactly, at the same time. The point is that both 

Kant and quantum physics' conceptual and methodological outlooks on reality are similar. But 

the principle of causality is not applicable in quantum physics. 
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condition for knowing the objects of the world. I have explained the five 

arguments derived from the principle of causality and how the connection 

between cause and effect must follow a rule.  

 

I have argued that the principle of causality applies only to the objects of 

experience, and it is synthetic a priori. The three analogies of experience as 

principles lay the foundation of physics. Therefore, they are the universal 

principles of pure physics. They even presuppose the various theories of science 

from the cognition level of human knowledge of reality. I have also shown that 

the principle of anticipation presupposes the concepts of ‘quanta’ and ‘quantum 

vacuum’ of quantum theory. There is an indispensable relation among substance, 

causality and community. The facts of reality are also dependent on the observer. 

Therefore, the exclusion of ‘causality’ by quantum theory is also an alternative 

theory of nature. 
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Chapter 6: Space and Time 

 

6.1 Introduction 

 

In the earlier chapters, I have discussed how the pure form of space and time is 

epistemologically connected with the possibility of synthetic a priori judgments 

and synthetic a posteriori judgments in physics. I have also shown how the 

categories like substance-accident, cause-effect, and community make the 

knowledge of objects of experience possible. How the principles like ‘Principle 

of Permanence’ and ‘Principle of Causality’ justify us in our employment of the 

categories to the objects of experience is important. However, physics being 

dependent on empirical knowledge of the objects employs the categories. In this 

chapter, I argue that in Kant’s notion, space and time are necessary conditions for 

our knowledge. This knowledge is the knowledge of the objects of nature (or the 

world) through us. This is made possible only because of space and time. They 

are part of our cognitive nature, and so long as human nature remains unchanged, 

we cannot escape the bounds of senses. We must perceive objects as existing in 

space and time. I begin this chapter with exegetical explorations and critical 

reflections on Kant’s metaphysical and transcendental expositions of space and 

time. I examine how space is transcendentally ideal and empirically real. I defend 

the position that geometry presupposes a priori property of space and also bring 

out Michael Friedman’s views on Kant’s space and time. I also argue that Kant’s 

space is not a theory-bound concept.  
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Kant’s take on space and time differs from the theories of space and time that we 

get in modern physics (especially theoretical physics). Regarding space, in the 

Transcendental Aesthetic of the CPR, Kant was not directly concerned with 

questions like “what is space?” but with a philosophical question—“How do we 

conceive of space?” This question is neither theoretical nor ontological in the 

Kantian sense. 

 

C. D. Broad’s (1979, p.9) contention with Kant’s a priori is that it has to be 

understood in two terms: negative view and positive view88. The former is in the 

sense of non-empirical. But the latter has been taken to be of two types: 

objectivist view and subjectivist view. According to the first, the causal relation 

and the relation of an event to a substance in which it occurs are the objective 

features of the world, quite independent of the processes in human or other 

minds. Hence, we just become aware of these independent features on the 

occasion of certain appropriate kinds of sense experience by a particular kind of 

rational insight. According to the second, the idea of cause and substance are 

ideas peculiar to human minds, which we project into the world on the occasion 

of certain appropriate kinds of sense-experience. This implies that Kant held a 

form of subjective view on the nature of space and time. To understand this, we 

have to understand his metaphysical and transcendental expositions of space and 

 
88Broad, C. D., Kant: An Introduction, C. Lewy (Ed.), London, Cambridge University Press, 

1979, pp.9-11. 
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time89. I start with Kant’s metaphysical exposition of space where he has given 

the four metaphysical arguments to prove a priority of space. 

 

6.2 Space is not an Empirical Concept 

 

The first argument tells us that space is not an empirical concept. The point of 

this argument is that all the physical objects of the world depend on our minds. 

The mind (the mind means our mind) has two types of properties, i.e., one is 

outer-sense, and another is inner-sense. Here, we will take the outer-sense of 

mind because space is a matter of outer-sense. The inner-sense of mind means 

the concept of an object which is inside of us.That is why conception belongs in 

the mind. But space outside of us is a physical object. We find that space is 

necessary a priori from our outer-sense90. We can think that there is space but no 

physical object in it, but we cannot think that there is a physical object but no 

space. Every physical object occupies some space. Space, therefore, is not a 

product of experience. Space makes plurality or multiplicity of bodies possible, 

and only because of space we can have experience. Space serves as a condition 

for our empirical knowledge and a condition cannot be empirical but a priori. 

 

 
89Kant gives his Metaphysical and Transcendental Expositions of Space and Time in the 

Transcendental Aesthetic of Critique of Pure Reason, N. K. Smith (Tr.), London, Macmillan, 

1963. 

90Albert Einstein wonders whether Kant’s a priori concept of space is possible or not. See his 

Ideas and Opinions, S. Bargmann (Tr.), New Delhi, Rupa and Company, 2002, p.278. 
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Kant has not accommodated Leibniz’s relational and empirical concepts in his 

views of space and time though he thought quite in that way in his Inaugural 

Dissertation. Kant’s a priori nature of space precludes it from being logically 

derived from experience. Space is non-empirical, purely intuitive, and a 

condition for all our experiences but not a derivation from them. Kant’s concept 

of space is a priori particular (but not a concept in itself). This does not make it 

relational or substantive as Leibniz has thought. Kant answers Leibniz, in his first 

argument in the ‘Transcendental Exposition of the Concept Space’ (CPR, B41, 

p.70) that geometry as a subject of science determines the synthetic a priori 

properties of space because it always presupposes a priori space. The a priori 

representation of geometrical space in its origin must be intuition. No proposition 

of geometry can be obtained from the mere concept of space. In other words, the 

properties of space are available a priori. They do not inhere in space and time 

but are represented a priori, as inhering in them. When we represent space as 

having different properties like dimensionality, homogeneity, and continuity, we 

are representing it a priori. These properties are not empirical qualities. 

‘Geometry defines space a priori’ obliges us to distinguish between ‘space’ and 

‘defined space’. The former is indeterminate and devoid of characteristics, but 

the latter is determinate and has characteristics like dimensionality, continuity, 

homogeneity, infinity, and curvature. Thus, physical space is nothing but 

determinate space occupied by matter or material bodies. 
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6.3 Space is a Necessary Condition  

 

The second argument that space is “a necessary a priori representation”91 means 

that it necessarily underlies outer appearances (outer intuitions). The first 

argument proves that space is the presupposition of experience, and the second 

argument proves that space is the condition of all appearance. From this 

condition, we can conclude that nothing can become an appearance without 

being spatial. Therefore, ‘Spatiality’ is the condition of all objects of outer 

intuitions. Were the representation of space a concept, we would have only 

comparative universality acquired through induction. But we have philosophical 

certainty and possibility of a priori construction of all geometrical propositions 

due to “necessary a priori representation” of space.  

 

6.4 Space is Pure Intuition 

 

The third argument proves that there is only one space. The word ‘space’ is a 

proper name; it resembles ‘Albert Einstein’ and not ‘man’. In other words, when 

we think of space, we think of something unique, which is the system of spatial 

reference in which all actual and conceivable physical things and events are 

located.  

  

This above paragraph expresses the uniqueness of space and explains how Kant’s 

understanding of space differs from other discursive conceptions of space 

 
91Kant, I., Critique of Pure Reason, N. K. Smith (Tr.), London, Macmillan & Co Ltd, 1963, p.68. 
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(including the frame or modal based spaces). The space dealt with by Einstein in 

his two theories of relativity (1906 and 1916) and the space dealt in quantum 

physics is not similar to that of Kant. His views on space and time do not limit 

the possibility of other kinds of space rather they open the possibility of 

discursive spaces because all kinds of physical and theoretical spaces presuppose 

that one and only one space, whose representation is an infinite given magnitude. 

Hence, Kant’s space does not go against any other understanding of space. His 

space is a prelude to the logical conception of space as the very beginner of 

experience, a form of sensibility and condition for all appearances.  This is also 

one of the reasons why Kant excludes the Newtonian idea of ‘Absolute Space’. 

 

6.5 Space as an A priori Intuition 

 

This argument is about the representations of space, whereas the third argument 

is about space itself. The third argument states that there is only one space and 

hence, it is pure intuition. The fourth argument states that space is represented as 

an infinite given magnitude92 whose parts co-exist. This representation of space 

as an infinite magnitude cannot be a conceptual representation because a concept 

has instances but no parts. In other words, the relation between space and its 

parts is different from the relationship between a concept and its instances. So 

our original representation of space is intuitive. Kumudranjan Goswami has 

discussed the difficulty of considering Kant’s space as a concept in his Kant’s 

 
92We cannot perceive all the objects of the universe and whenever we perceive any object, we 

perceive a part of the universe.  
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Metaphysical Exposition of the Concept of Space (Thesis) and has taken a 

position for Kant’s space to be both conceptual and intuitive93. According to him, 

there are some apparent contradictions among the critics of Kant regarding 

whether space is a concept or an intuition. But there is a distinct difference 

between ‘concept’ and ‘intuition’ and ‘intuition’ and ‘form of intuition’. Kant has 

maintained that the intuitive space is arbitrarily limited and divided into parts, 

and corresponding to these parts, we have concepts. ‘A thing is infinitely 

divisible’ does not mean that it is already infinitely divided.  

 

Kant begins the fourth argument with the proposition ‘space is represented as an 

infinite given magnitude’. If Kant has used the term ‘given’ to imply immediate 

representation in intuition, then it merely means the representation through which 

the object relates to actual possible experience. It should be understood that 

‘infinite magnitude’ is not given to our perceptions but the objects of the world. 

We fail to perceive the entire set of objects of the world. The so-called ‘world’ is 

an ‘ideal totality’. 

 

Kant has given two arguments for the transcendental exposition of space, 

namely—(1) the existence of geometry can be made intelligible only if we regard 

the original representation of space as intuitive and (2) the original intuitive 

representation of space must be a priori.     

  

 

 
93Goswami, K., Kant’s Metaphysical Exposition of the Concept of Space, Kolkata, Maha Bodhi 

Book Agency, 2017, p.230. 
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6.6 The Idea of Space in Geometry 

 

Kant’s idea of space in geometry is related to and clarified from his 

transcendental exposition of space. For him, space is a form of our intuition. That 

is why Kant first gives the metaphysical exposition and only then the 

transcendental exposition of space. Space is not an empirical concept, but an a 

priori condition for our empirical knowledge and geometry presupposes 

(determines) a priori property of space. The geometrical spaces that we have in 

our geometry apply to the objects of experience and reality.  

 

The word ‘Exposition’ is used by Kant to mean a clear explanation (exhibition); 

it is metaphysical when it shows space as given a priori, and it is transcendental 

when the synthetic a priori proposition of geometry is acquired from space as a 

principle of sensibility.  

 

Geometrical propositions are true of space and determine the properties of space 

a priori; because without space, there are no geometrical spaces, and it is 

impossible to say that there is a triangle, but there is no space. Hence, the idea of 

space is a presupposition in geometry. Despite all this, we must be clear of one 

thing: there are differences between Kant’s concept of space and the concept of 

space in physics and mathematics. Stephen Körner has quite rightly justified 

Kant’s concept of space: 

 

 We know that Kant is prepared to accept the empiricist account of the manner in which 

 concepts refer to particulars only in the case of concepts which are abstracted from 

 sense-perception. We also know his account of the reference of mathematical concepts 
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 to space and time. As regards the manner in which, Kant’s own principles, the other a 

 priori concepts, e.g. causality, are applied. We know only that they must, in the same 

 way, refer to perception. The application of these concepts depends on Kant’s words: 

 ‘on the condition that objects are given to us in perception, to which they can be 

 applied’. (p.91) 

 

Kant distinguishes mental space and physical space. By mental space, he 

understands space as geometrically determined, and by physical space, he 

understands “extension of matter”. Space in geometry as an a priori object can 

be presented in consciousness. This presented a priori object must be spatial. In 

this sense, space is the a priori condition of appearance. Thus, space as a pure 

form of intuition is in our mind, and we cannot get rid of it. It is the primary 

source, condition, and principle of sensibility.  

 

6.7 Transcendental Ideality and Empirical Reality of 

Space 

 

In the context of Kant’s concept of space as a priori, it becomes necessary to 

understand what Kant means when he says that space is transcendentally ideal 

but empirically real. In this case, Kant tries to make clear that there is no reality 

of empty space. Devoid of all contents, they would be utter non-entities. They 

have no being in themselves and do not determine any real characters of things. 

They are merely our ways of representing sensible objects. It thus appears that 

space is ideal (being only our way of representing things). If space itself is ideal, 

whatever exists in space or possesses any spatial character cannot help but be 
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ideal also, and there is nothing perceptible that betrays no spatial character. The 

world thus turns out to be our representations only. We are commonly supposed 

to exist in space along with all other things in the Universe.  

 

Kant tells us that space exists in us, and the whole visible world also exists in us. 

This is a complete reversal of the common-sense view94. The common-sense 

view says that chairs and tables existing outside have no shelter in ourselves. By 

chairs and tables, common-sense understands real, independent, self-subsistent 

objects, not dependent in any sense on anybody’s consciousness. Kant, on the 

other hand, understands by chairs and tables mere appearances, i.e., 

representations of our mind, necessarily dependent on some consciousness. An 

appearance or representation can very well exist in us but certainly not as things-

in-themselves. Sensibility is the faculty of the mind to receive impressions, and 

understanding is the faculty by which we think or judge. We are passive in 

sensibility but active in thinking or understanding. We owe our intuition, i.e., 

direct apprehensions of given objects, to sensibility and concepts to 

understanding. Both intuition and concept must combine in order to constitute a 

concrete case of knowledge. By mere thoughts, we get only empty ideas, and by 

mere intuitions, we get only blind impressions.  

 

Kant describes space as a form of sensibility. Space and time are the forms in 

which we intuit or perceive objects. We human beings are so constituted that we 

can perceive objects only spatially and temporally (in space and time). We must 

be clear of two things here; first, space is part of our subjective conditions of 

 
94Common-sense view of space is that space and whole visible world exists outside us.  
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knowing, and secondly, it is the condition for us of objective knowledge. If 

anything is to be the object of knowledge to us, it must be given in space. Space, 

though being considered as ideal or subjective, is the objective condition of our 

empirical knowledge. This is what Kant expressed by saying that ‘space’ is 

transcendentally ideal but empirically real.  

 

Kant has explained the difference between the subjectivity of sensations and 

subjectivity of space. Sensations are subjective in the sense that they are found in 

a particular subject, whereas the statement that space is subjective means that it 

belongs to the subject as opposed to the object. In the case of sensations, we 

contrast and compare different subjects or persons and in the case of space, we 

contrast all subjects with the object. Sensations are caused in us by things, but it 

is absurd to maintain that space is caused by our minds. Sensations have an 

objective reference. Having a sound sensation is an event, but space is not an 

event. For all these reasons, we must not confuse the two kinds of knowledge.  

 

Kant has dealt with space and time separately, although they are inseparable 

from each other. He has given altogether four arguments for the metaphysical 

exposition of time. If time is an empirical concept, then the perception of 

succession and co-existence would not be possible. The presupposition of time in 

succession and co-existence determine the a priority of time.  
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6.8 Time is not an Empirical Concept 

 

The concept of time is not an empirical one because it is not derived from 

experience. The representations of time are presupposed as underlying the a 

priori. It makes our perception of succession and co-existence possible. Hence, a 

priori determination of succession and co-existence make this kind of 

representation possible. Therefore, our perceptions of things and events are 

impossible without the presupposition of time. 

 

Scientists (like Einstein and Stephen Hawking) talk about the marriage of space 

and time, the curvature of space, time travel, gravity wave, and parallel universes 

concerning the explanations of theories of reality. In all these, time cannot be 

independent of space and vice-versa. Kant is also not against them because we 

cannot even imagine that we are in space but not in time. The perception of space 

is the perception of time, though it is not easy to understand the real perception 

of time in both common sense and scientific view. 

 

6.9 Time is a Universal Condition 

 

Time is a necessary representation. We cannot remove time itself in respect of 

appearance in general, but quite well think of it as void of appearances. We 

cannot say that we are not in time, or things are not in time because time is given 

a priori. In Kant’s own words, “In it alone is the actuality of appearances 
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possible at all”95. Thus, time is a universal condition of the possibility of all 

appearances. 

 

Here, time as a universal condition is different from the universality derived from 

the empirical concept of time. The universality of time considered in a scientific 

theory is derived from induction (probability and approximation) which makes 

space for a theoretical possibility of time-travel in different directions. But 

Kant’s problem is not the problem of whether we can travel back in time and 

know our past. Kant’s a priority of 'space and time' does not obstruct either the 

possibility or the impossibility of time-travel. The problem of time-travel is 

theory-bound. For example, in the 'Theory of Relativity', everything is taken on 

the consideration of the speed of light.   

 

6. 10 Time is a Pure Intuition 

 

There is only one time. Both space and time are pure intuitions. We derive 

apodeictic96 principles from time. Different times are not simultaneous but 

successive. The principles derived from experience would not give strict 

universality and apodeictic certainty. Hence, the time has only one dimension. J. 

N. Mohanty (2014, p.39) has rightly said, “We intuit things in Euclidean space 

and in a time which is one-dimensional—it flows in one direction. But it is not 

logically necessary that our perceptions should be in Euclidean space and in this 

one-dimensional time. Other forms of time are logically conceivable.” 

 
95ibid, A31, p.75. 

96For Kant, ‘apodeictic’ is connected with the consciousness of necessity. 
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In the Kantian sense, time is not perceived in the way empirical objects are 

perceived. Accordingly, the formulations of principles of nature, which are 

synthetic a priori, are made possible due to the strict universality of space and 

time. Time as a pure intuition is not derived from experience. Whatever is 

derived from experience cannot have strict universality. 

 

6.11 The Original Representation of Time is A priori 

 

The concept of time is not a general concept. We talk about different times and 

their intuitions. Without the presupposition of the original representation of time, 

other different times are not possible. All different times, presuppose time, and 

the representation of the latter comes first. This does not mean that there are no 

other kinds of time; they are there and exist within a single or particular time 

which is purely intuitive. Hence, it should be borne in mind that in order to arrive 

at the idea of an objective world, the additional constructive concept is still 

necessary—the event is localized not merely in time but also in space. The views 

of Michael Friedman presented in the next section (§ 6.12) will help us to 

understand how Kant comes to describe space and time as two fundamental and 

complementary components that are necessary for the acquisition of knowledge 

of experience. 

 

6.12 Michael Friedman on Kant’s Space and Time 

 

According to Michael Friedman, Kant in his 1770s started applying the critical 

empiricism of Isaac Newton and John Locke to study the physical world. Critical 
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empiricism followed the hypothetic-deductive method for investigating the 

physical world, which Kant described as a world of quantity, a basic notion 

established during the scientific revolution. 

 

Kant was an admirer of the formal (logical) structure of Newton’s Principia 

Mathematica and the axiomatic method of Euclidean geometry. As a 

consequence, he admitted that all propositions of geometry must apply to the 

objects of actual or highly probable experience. Thus, geometrical propositions 

could neither apply to all possible worlds beyond the given world of experience 

nor could they be reduced to the truth of logic, as Leibniz had suggested in the 

Theodicy (prop. 351). 

 

With regard to Leibniz-Clarke Correspondence (1768), Friedman tells us that 

Samuel Clarke97 had defended Newton’s position that space and time were 

objective and absolute. This means that they were different realities that existed 

prior to extended objects and events. However, Leibniz had disagreed with 

Clarke’s view and asserted that space and time were subjective and relative. 

They were the spatial order of actual and possible relation between extended 

objects or events. They were thus ontologically derivative. For Leibniz, they 

were merely well-founded appearances. This view had little chance of success 

where Newton’s dynamics and Euclidean geometry were accepted. Kant differs 

from Clarke’s and Leibniz’s views of space: to Kant and Poincaré space as space 

is devoid of any character and non-empty. Entities or things are always perceived 

or at least perceivable in principle. However, space and time are not perceived. 

 
97Samuel Clarke (1675–1729) was an influential British metaphysician and theologian. 
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Even geometry as a branch of pure mathematics does not deal with the spatial 

order of things.  

 

Kant at the beginning of his career (during the pre-critical period), sometimes 

supported Leibniz’s relative space but generally came to accept Newton’s 

absolute space. Later, the writings of Crusius and Lambert on space reinforced 

this theory in Kant’s mind. He later described ‘absolute space’ as having a reality 

of its own and as being independent of all matter. 

 

Kant in his ‘Inaugural Dissertation’ (1770) defended space and time as ‘pure 

intuition’ or absolutely primary, formal principles of the sensible world. Later, in 

the CPR, he described space and time as two fundamental and complementary 

components that are necessary for acquiring knowledge of experience. This pure 

intuition is singular and its concept more general. Kant in his ‘Inaugural 

Dissertation’ comes to the conclusion that Leibniz has neglected simultaneity and 

his relational definition of time is tautological. Time for Kant was, therefore, 

neither Newton’s substance (self-subsistent) nor Leibniz’s function; it was rather 

a pure intuition that was self-subsistent and antecedent to things-in-themselves. 

 

6.13 Kant’s Space is not a Theory-Bounded Concept 

 

Newton has taken space to be absolute and substantial, in which everything 

including our bodies exists, because he ascribes physical reality to space, and 

especially to empty space. Descartes also asserts that space is identical with the 

extension, but we know that extension is connected with bodies, and an extended 
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space is not ‘empty-space’. We can accept that the concept of extension owes its 

origin to our experience of solid bodies. But from this, it cannot be concluded 

that the concept of extension may not be justified in the case which has not itself 

given rise to the formation of this concept. Such an enlargement of concepts can 

be justified indirectly by its value for the comprehension of empirical results. 

The assertion that extension is confined to bodies is, therefore, certainly 

unfounded. Kant does not ascribe physical reality to space. If space itself can be 

established it must be discovered empirically existing in space and time. We can 

take it in this way that space is the condition of existence of objects. Further, for 

Newton, space is a self-subsistent reality, a container inside which all objects are 

accommodated and it is God’s boundless uniform sensorium. Newton’s 

extension of space as ‘God’s Sensorium’ does not help us to have a clear 

understanding of his description of space. Carlo Rovelli (2017) tells us that no 

one has understood what Newton meant by ‘God’s Sensorium’, perhaps not even 

Newton himself98. Newton’s views of space, being the self-subsistent reality, and 

God’s boundless sensorium, are also rejected by Leibniz, Kant and Einstein. 

According to Leibniz, space is merely a relation between objects, and it is not 

self-subsistent, and God does not need a sense organ to perceive objects. 

Einstein99 found it utterly unconvincing except as a rhetorical device used by 

 
98Rovelli, C., Reality is not What it Seems, S. Carnell and E. Segre (Trs.), New, Delhi, Penguin 

Books, 2017, p. 64. 

99The larger celestial body bends space, creating contraction and expansion of it and consequently 

creates a gravitational wave. This wave is very feeble and undetectable with an ordinary 

telescope. According to Einstein, this bending of space with contraction and expansion provides 

it with a property of elasticity. Again, the gravitational wave is responsible for the curvature of 
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Newton in his explanation of the nature of space. Kant has excluded Newton’s 

inclusion of ‘God’ in his explanation of space. Karl Popper writes the following 

in connection with Kant’s treatment of cosmological problems100: 

 

 His first important book, The Theory of the Heavens, has the interesting sub-title: An 

 Essay on the Constitution and the Mechanical Origin of the Universe, Treated 

 according to Newtonian Principles. It is one of the first formulations ever made to 

 cosmology and cosmogony. It contains the first formulation not only of what is now 

 called the ‘Kant-Laplace hypothesis’ of the origin of the solar system but also, 

 anticipating Jeans, an application of this idea to the ‘Milky Ways’ (which Thomas 

 Wright had interpreted as a stellar system five years earlier). But all this is excelled by 

 Kant’s identification of the nebulae as other ‘Milky Ways’—distant stellar systems 

 similar to our own. (pp.177-8) 

. 

The positivist philosophers think that science is progressive in the sense that 

scientific views are always changing for the better, whereas other areas exhibit 

just change. In other words, the progress of science consists of the subsequent 

accumulation of observation and the cumulative growth of theories. However, 

Kant was not doing hardcore physics. His main project was to find out how pure 

physics and mathematics as a systematic subject of science are possible. The 

Transcendental Aesthetic of his CPR as a part of his thesis was to show how 

space and time are pure forms of conditions for our knowledge of the object of 

experience and how geometrical and theoretical space are dependent on that 

 
space. However, the curvature of space as a scientifically discursive theory does not exclude the 

Kantian space. 

100Popper, K. R., Conjectures and Refutations: The Growth of Scientific Knowledge, London, 

Routledge & Kegan Paul Ltd., 1954, pp. 177-8. 
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space which is a priori, pure intuition, given the infinite magnitude and whose 

representation is original representation. Kant has not confined himself to his 

concept of space but goes beyond Newton and rejects Newton’s unnecessary 

metaphysical contribution of ‘God’s boundless sensorium’ to space and 

Leibniz’s views of the relation between objects101. According to him, space is not 

self-subsistent reality (not objective) but the subjective requirements of our 

human sensory-cognitive faculties, to which all things must conform. Space and 

time serve as independent instruments (tools) that arrange and synthesize the 

image of the objects by our sense organs. All the raw data supplied by our sense 

organs would be useless if our mind had no ability to procure pure intuitions of 

space and time to make sense of it all. This subjective condition as a spatial-

temporal process requires a synthesizer to synthesize the sensory input within our 

cognition to be turned into knowledge. Therefore, space is one of the subjective 

conditions for all our experiences but not a derivation from it. This view is also a 

part of his ‘Copernican Revolution’. But in contrast to this point, Einstein writes: 

 

 One remark about the concepts in general, before we turn to the problem of space: 

 concepts have reference to sensible experience but they are never, in a logical sense, 

 deducible from them. For this reason, I have never been able to understand the quest of 

 the a priori in the Kantian sense. In any ontological question, our concern can only be to 

 seek out those characteristics in the complex of sense experiences to which the concept 

 refers. (p.278) 

 

 
101Calkins, M. W., ‘Kant's Conception of the Leibniz Space and Time Doctrine’, The 

Philosophical Review, Vol.6, No.4, 1897, p.369. 
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Kant’s concept of space as a priori is neither unintelligible at least in the case of 

his transcendental philosophy, nor is Einstein’s view fully right. The contrast 

between their concepts of space is due to their distinct commitment to the 

separate subjects of inquiry. The a priori nature of space does not imply it to be 

logically derived from experience because space is non-empirical and not 

derivable from it. The concept that space is universal has led many philosophers 

to think that it is empirically derived. For Kant, space is a priori particular and 

the use of the concept of space in theoretical physics and other theories is 

different from his application—in this connection, his approach is one of 

transcendental philosophy because it is concerned not much with the manner of 

our cognition of objects to prove them to be possible a priori but with certain 

presentations, as only applied a priori. Hence, space is a priori particular, and we 

can never represent it to ourselves as empty of objects, and this does not make it 

relational and substantive. It is the condition of all appearance or condition for us 

of objective knowledge. It is represented as an infinitely given magnitude whose 

parts co-exist and this representation of space as infinitely given magnitude 

cannot be conceptual because a concept has instances and no parts. The relation 

between space and its parts is different from the relation that subsists between a 

concept and its instances. We have conceptual representation in addition to our 

intuitive representation of space. We arbitrarily limit and divide the intuitive 

space, and corresponding to these parts of space we have concepts. Thus, the 

concepts that we have in pure mathematics and theoretical physics are the 

concepts of discursive spaces or theory-bounded spaces. Therefore, the original 

representation of space is not conceptual but purely intuitive.   
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Werner Heisenberg argues in Physics and Philosophy102 that he is not in a 

position to follow Kant if the term ‘a priori’ is used in the absolute sense. 

Heisenberg thought that the term ‘a priori’ can be used in some other way 

because an absolute a priori concept in a system turns to be rigid and obsolete. A 

system of concepts of science can include all kinds of concepts to make it able to 

describe every event and phenomenon of the world. He even denies discussing 

Kant’s space and time as a priori forms of intuitions. This is quite enough to 

indicate that he was not against Kant’s philosophy of science (or quite sure about 

his ideas of the Kantian space and time). Kant has considered his transcendental 

philosophy as a kind of universal science which is not applicable in theories like 

relativity and quantum. That is just because of his acceptance of Non-Euclidian 

geometry in the theories of relativity and quantum. However, it would be wrong 

on the part of Heisenberg to blame Kant for bringing out the difficulty in the use 

of phrases like ‘time has been created’. I have already mentioned that his Kant’s 

space and time as particular forms of intuition do not contradict any other 

theories of space and time. Spatial order of things is not accepted by Kant. To 

Kant and Poincaré, space as space is devoid of any character and has no entity. 

Entities are at least perceived in principle, but space and time are not perceived. 

The spatial order of things is not dealt with by geometry as a branch of pure 

mathematics. 

 

We use proper names like ‘world’ and ‘universe’ to describe our world and 

universe. Space as a spatial order of things is equivalent to the world and 

 
102Heisenberg, W., Physics and Philosophy: The Revolution in Modern Science, London, Penguin 

Classics, 2000. 
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universe. This ideal totality is regarded by Kant as non-regulative of thought, and 

it is not constitutive. We know only 5% (approximately) of the universe, and our 

process of knowing is progressive, and we have no real knowledge of the world 

and universe. The world or the universe is not like an object but an ideal 

aggregate of everything that exists. Hence, our perception, experience, and 

knowledge are confined to this or that part of this ideal totality and theory is 

never logically proved by experiment. 

 

6.14 Conclusion 

 

In this chapter, I have critically explored all the arguments given by Kant, i.e. 

from § 6.2 to § 6.5 and from § 6.8 to § 6.11, for the metaphysical and 

transcendental expositions of space and time. Infinite space and infinite time are 

pure intuitions since there are only one space and one such time. Contrasted with 

them we have finite space and finite number of empirical objects. In § 6.6, I have 

defended how the idea of space is a presupposition in geometry, which also 

means the propositions of geometry are true of space and determine the 

properties of space a priori. Geometrical space is not real space but mental 

space. In § 6.7, I have explained how space is transcendentally ideal and 

empirically real in the Kantian sense. Space and time are not self-subsistent 

realities but the subjective requirements or conditions of our human sensory-

cognitive faculties (to which all the objects or things of experience must 

conform). The objects of experience are perceived by us when their manifold 

parts are apprehended by us one after another (i.e. successively). Spatially 

existing objects are received in our consciousness temporally. In § 6.12, I have 
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discussed Michael Friedman’s thoughts on how Kant’s space and time differ 

from those of Leibniz and Newton in many ways and are more progressive in 

nature. In § 6.13, I have explained how Kant’s view of space is neither a theory-

bound concept nor against any other kind of theoretical (discursive) space of 

physics. Space as a spatial order of things is equivalent to the world or universe. 

This world or universe, as the ideal totality, is not regulative of thought. The 

method of exploring is constitutive, as well as a heuristic. 
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Chapter 7: Motion 

 

7.1 Introduction  

 

Kant’s concept of motion is found in his works of transcendental philosophy, that 

is, Critique of Pure Reason (1781), Prolegomena to Any Future Metaphysics 

(1783), and his laws of mechanics in Metaphysical Foundations of Natural 

Science (1786). Kant’s views on motion are related to his views on a prior space-

time, categories and principles.  

 

Kant’s quest for synthetic a priori propositions (judgments) in physics, 

mathematics, and metaphysics and the scientific explanations in his philosophical 

works make him out to be a philosopher of science103. Michael Friedman 

considers his work on Mechanics to be Newtonian in many ways. Newtonian 

science has made remarkable contributions to the historical development of 

modern science. There are some similarities to Newton in Kant’s concept of 

motion and the formulation of his three laws of motion (mechanics) in the 

MFNS. For example, both the Newtonian and Kantian laws are founded on 

 
103According to Moti Bir Rai, Kant can be considered as a philosopher of science and this can be 

known only by comparing him with other philosophers of science. Kant writes that categories 

like substance, cause, interaction, etc. are indispensable for both science and everyday life. 

Philosophically minded scientists like Plank, Einstein, Wyle, Heisenberg, Bohm and others have 

extensively written on these topics. All these writers refer to Kant. For details, see his ‘Kant as a 

Philosopher of Science’, Journal of the Department of Philosophy, Vol.II, University of Calcutta, 

1976-77, pp.87-97. 
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specific concepts and principles, and both the laws are meant to be applied to the 

objects of experience. Hence, after arguing for Newton’s three laws of motion as 

judgments of experience from Kantian points of view, I critically illustrate some 

significant differences between the two and also argue that Kant’s three laws of 

mechanics form an integral part of Kant’s philosophy of physics. 

 

Watkins and Friedman think that Kant was somewhat influenced by Newtonian 

Science. But it does not mean that Kant was a thoroughbred Newtonian in his 

take on science. Like contemporary scientists, he was in search of a consistent 

scientific theory to give a philosophical foundation. In his time, the Newtonian 

mechanics was thought to be a consistent scientific theory. Kant’s formulation of 

the three laws of motion was intended to give a metaphysical foundation to 

Newtonian science, which he thought to be a requirement to make it more 

certain. Kant has mentioned that Newton’s laws of motion (except the third law 

of motion) are not synthetic a priori judgments. This has given birth to a 

perpetual confusion in understanding the laws of motion of both Newton and 

Kant. I explain and defend Kant’s reasons behind considering Newton’s Third 

Law of Motion as a synthetic a prior judgment, in § 7.4.1 of this chapter. 

 

How are Newton’s three laws of motion104equivalent to the judgments of 

experience in the Kantian case? To answer this question, we need to proceed 

from understanding the empirical employment and role of categories in the 

formulation of principles and laws and differences between judgments of 

 
104Chandrasekhar, S., Newton’s Principia for the Common Reader, Kolkata, Oxford University 

Press, 2012, pp. 22-31. 
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perception and judgments of experience. We get the transcendental principles of 

natural science (pure physics105) in the CPR and the metaphysical laws as the 

laws of mechanics106 in the MFNS and the differences between ‘Judgments of 

Perception’ and ‘Judgments of Experience’ in the PFM. After exploring Kant’s 

concept of motion and critically examining the pure (a priori) and empirical 

concept of motion, I move forward to argue for Kant’s judgments of experience 

and their possibility in physics. 

 

In this chapter, I explicate Newton’s three laws of motion as judgments of 

experience. I begin the journey by explaining the role of pure concepts and pure 

understanding, which give rise to principles and laws of physics. I explore Kant’s 

definitions of judgments of perception and judgment of experience and illustrate 

a difference between the two with examples (in the form of a table). I argue for 

Kant’s objective validity (valid for everybody) as one of the criteria of judgments 

of experience, and this objective validity is not the validity of the objects of 

experience but of the uniformity of the human mind. I argue that the judgment of 

experience is made by the acts of synthesis. I also explain how we should 

understand Newton’s three laws of motion in the sense of Kant’s transcendental 

(critical) philosophy. 

 

  

 
105Kant’s philosophy of physics does not include all the parts of physics but only the pure parts of 

physics. 

106Kant, I. Metaphysical Foundations of Natural Science, M. Friedman (Tr. & Ed.), New York, 

Cambridge University Press, 2004, pp.80, 82 and 84. 
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7.2 Kant’s Concept of Motion 

 

Kant’s early views on motion in his essay ‘A New Doctrine of Motion and Rest’ 

(1758) are found to be relativist. In this essay, Kant even rejects Newton’s ideas 

of absolute motion and space by noting “I should never use (the terms ‘motion’ 

and ‘rest’) in an absolute sense, rather always relatively”107. However, Kant has 

used the term ‘absolute motion’ as an idea of reason in a quite different 

referential framework. Robert Palter makes it more intelligible in his ‘Kant’s 

Formation of the Laws of Motion’: 

 

 For Kant, every description of motion requires a (materially defined) kinematic 

 framework or relative space. Some kinematic problems may require for their solution 

 the introduction of several such relative spaces. In every problem, however, there will be 

 one relative space whose state of motion is left unspecified and this is, for the problem 

 in question, the ‘immovable’ relative space, or absolute space. Thus, Kant’s absolute 

 space is, unlike Newton’s, an indeterminate framework which may be thought of as 

 shifting from problem to problem; absolute space functions, in Kant’s view, as a mere 

 regulative idea of reason. (p.101) 

 

 Kant’s views on motion are related to his views on space and time and on some 

categories and principles. Motion is not free from experience and at the same 

time, it is not possible without the presupposition of space and time. Hence, the 

concept of motion is not itself a pure concept like a category. Mohanty has 

correctly noted this point in his Lectures on Critique of Pure Reason: “We might 

have concepts which can be derived from several pure concepts. Kant wanted 

 
107 ibid, p.xiii. 
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that the elements must be original or simple. For example, the notion of motion 

can be derived from various other notions put together; that it is not one of the 

fundamental concepts of understanding” (p.107). Motion is in our outer intuition 

so it cannot be included in the pure (a priori) part of physics but succession and 

determination are a priori due to the category of causality. In other words, the 

Kantian laws of mechanics are a priori because they correspond to the categories 

of substance, causality, and communication.  

 

The alteration consists of inner and outer intuition because it is dependent on the 

outer intuition of motion in space. Motion is a matter of outer intuition, and this 

intuition is possible just because of space, and this space alone is determined as 

permanent. In comparison to it, time and all other things of inner sense (all the 

things of inner sense are not considered empirical) are in constant flux because 

the things of inner sense are not permanent like the things of outer intuition.  

 

Motion as the alteration in space is always connected with the concept of 

causality. The intuition of alteration is not possible only by pure 

understanding108. We also require the help of sensibility. Further, alterations take 

place in time because they presuppose successions of units of time. The notion of 

the alteration as an example of motion is made possible by the transcendental 

exposition of the concept of time. 

 

 
108Kant clearly tells us that the proposition, “every alteration has its cause” or “every event has a 

cause” is the concept which can be derived only from experience. See Kant’s Critique of Pure 

Reason (B3), London, Macmillan & Co. Ltd., 1963, p.43. 
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The Kantian conception of motion is both transcendental and geometrical. It is 

transcendental in the sense that it does not directly deal with empirical or 

phenomenal motion but with the pure concept of motion, which is objectively 

possible in experience. And it is geometrical in the sense that it can be 

constructed and demonstrated. That is why Konstantin Pollok has disagreed with 

Thomas Soren Hoffmann’s definition of motion as “the predicable of experience 

as such” because it does not distinguish between the empirical and pure concept 

of motion109. According to Pollok, if we understand the pure concept and the 

empirical concept of motion as identical, then we will be misconstruing the 

Kantian concept of motion. The two concepts of motion cannot be thought to be 

single. Pollok points out that Kant did not accept Christian Gottfried Schutz’s 

view printed in the Critical Review of 1781. Schutz writes that we cannot 

represent a line in an a priori intuition without drawing it in thought. Drawing 

however is a kind of motion, and it is an empirical concept. According to Schutz, 

even the lines and conic figures need empirical help in order to be represented. 

Pollok thinks that this kind of mistaking Kant’s concepts of motion is due to the 

notion of the subject being ambiguous since it can be understood both in a 

geometrical and transcendental case. The movement of a point in imagination is 

an example of pure motion (transcendental), and the movement of a ball or 

something in experience is an example of empirical motion. However, Kant says 

that the pure concept of motion should not be confused with that of the empirical 

motion. These two types of concepts of motion cannot be collapsed into a single 

concept. The pure concept of motion presupposes the same objective validity of 

possible experience.  

 
109Palter, R., Kant’s Formulation of the Laws of Motion’, Syntheses, Vol.21, 1972, p.101. 
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Kant’s concepts of pure, empirical, and relative motion and the idea of absolute 

motion in relation to similar types of space are discussed in his MFNS under the 

four broad chapters: Phoronomy, Dynamics, Mechanics, and Phenomenology. 

He did not discuss the idea of absolute motion and space in the CPR. Rather, he 

denied the substantiality and absoluteness of space. He discusses motion 

extensively in the MFNS with the ideas of absolute motion and space. The ideas 

of absolute space and motion are just ideas of the reason for understanding the 

other different kinds of space and motion. He begins with “absolute is rigid and 

very hard to find” in the CPR and ends with “absolute as an idea of reason” in 

the MFNS (p.16) but remains static to a view of space and time as formal 

conditions for all kinds of human knowledge. Motion being possible due to space 

and time presupposes something empirical because it is possible to find 

something movable only through experience. Similarly, time itself does not alter, 

but it is something which is in time that alters. The concept of alteration 

presupposes both space and time as existing. Whenever philosophers of science 

and scholars of Kantian philosophy discuss the concept of motion, they interpret 

it through Newtonian and Einsteinian frameworks. They compare Newtonian 

laws of motion with Kantian laws of motion and thereby give empirical 

justification. They even fail to understand the differences between the pure 

concept of motion and the empirical concepts of motion. It is important to 

understand the difference and similarity between Newton and Einstein’s 

mechanics, to understand Kant’s pure concept of motion. 

 

The classical mechanics of Newton differs from the mechanics of Albert 

Einstein. Newton’s laws of motion are dependent on his theory of mechanics and 
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these laws together with his law of gravitation give us an explanation of the 

motion of macroscopic objects under everyday conditions; but when applied to 

extremely small objects of high speeds (in the equation to the speed of light), his 

laws are not satisfactory. Only the theory of relativity can explain motion at a 

speed approaching the speed of light. When the motion of extremely small 

objects is taken into consideration the wavelike properties110 of matter must be 

taken into account. When the Newtonian Laws of Motion speak of an object as 

being in motion, such motion is usually in reference to another object which is 

considered to be at rest. In the case of Einstein’s theory, the motion of an object 

in the universe is relative. Einstein’s view of relativity is also not against Kant. 

Despite his time regulation in Relativity (synchronization), Einstein has not gone 

completely against Classical Mechanics. This is clarified by Harald Hordenson’s 

interpretation of Einstein’s concept of motion in the Relativity, Time and Reality: 

A Critical Investigation of the Einstein Theory of Relativity from a Logical Point 

of View. Hordenson writes: 

 

 Since the fundamental propositions which lead Einstein to the Relativity problem turn 

 out to be meaningless when classical time is rejected, the derivatives of the time concept 

 will also fail to make sense. Take for instance ‘movement’. In the context of the physical 

 phenomenon discussed here, the word ‘movement’ means the change of position with 

 the flow of time’. But the flow of time implies ‘before’, ‘simultaneous’ and ‘after’ which 

 
110Reyna Ruth’s The Philosophy of Matter in the Atomic Era: A New Approach to the Philosophy 

of Science, Bombay (Asia Publishing House, 1962, p.21), where he writes that the ‘wavelike 

particle’ in the wave mechanics has been introduced by Schrodinger as a duality between waves 

and particles, according to which an electron or a photon (quanta of light) is experimentally 

viewed as both particle and wave and must be described in this dual and seemingly antithetical 

way.  
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 for distant points become meaningless to an observer when classical a priori time 

 relations are negated. (p.75) 

 

Ian Hinckfuss points out in his The Existence of Space and Time that the word 

‘flow’ as “flow of time” in the meaning of ‘movement’ and the phrase “time 

flows like a river” has some problem. However, it is not necessary to discuss the 

problem and nature of time here (I have already discussed this in Chapter Six). 

Alteration takes place in time, presupposing a succession of units of time. Again, 

there is the regulation of time and inclusion of time in the dimension of space in 

the theory of relativity. The two theories are not against each other but like a 

paradigm shift in the language of Thomas Kuhn. The above view becomes 

clearer when we refer to Werner Heisenberg on the relationship between certain 

principles of general relativity and classical mechanics in his Physics and 

Philosophy. According to him, Newtonian mechanics and Einstein’s relativity 

have a certain relationship, even with the application of a law of quantum 

mechanics. This was resolved by the experiment carried out by Michelson, 

Morley and Miller in response to the question raised by Heisenberg: “What 

happens if the matter is set into motion? Does the ether participate in this motion 

and—if this is the case—how is a light wave propagated in the moving ether?” 

Heisenberg writes in his Physics and Philosophy: 

 

 In Newton’s mechanics a certain ‘principle of relativity’ is fulfilled that can be 

 described in the following terms: If in a certain system of reference the mechanical 

 motion of bodies fulfills the laws of Newtonian mechanics, then this is also true for any 

 other frame of reference which is in uniform non-rotating motion with respect to the first 

 system. Or, in other words, uniform translational motion of a system does not produce 

 any mechanical effects at all and can therefore not be observed by such effects. 
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 Such a principle of relativity—so it seemed to the physicists—could not be true in optics 

 or electrodynamics. If the first system is at rest with respect to the ether, the other 

 systems are not, and therefore their motion with respect to the ether should be 

 recognized by effects of the type considered by Michelson. The negative result of the 

 experiment of Morley and Miller in 1904 revived the idea that such a principle of 

 relativity could be true in electrodynamics as well as Newtonian mechanics. (p.69) 

 

In a similar way, there are many connections between Newtonian and Kantian 

concepts of motion. Kant’s project of formulating the laws of motion as laws of 

mechanics was different from that of Newton and his contemporaries. Kant has 

tried to develop the ‘a priorion’ concept of motion and the possibility of 

synthetic a priori propositions and judgments in physics and mathematics. 

 

7.3 Newton’s Three Laws of Motion as Judgments of 

Experience 

 

A category like ‘causality’ makes experience possible and the community of 

objects of experience is comprehensible only because we perceive them in space, 

that is, in outer intuition. Hence, this space creates the possibility of the 

relationship between communities of objects. When these categories like 

substance, causality, community, reciprocal and relation are applied to the reality 

they become principles and all these principles can become laws so far as they 

hold to be objectively valid of actual experience or possible experience.  

 

The categories like substantiality, causality, and community have a role in our 

ways of acquiring knowledge of things. The things have to be discovered through 
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perception, but their relations have to be determined by employing these 

categories. The categories as fundamental concepts enable us to anticipate the 

experience. The categories as having material necessity and universality (a 

priori) are concerned with the determination of objects of experience and give 

rise to laws of nature. On this understanding, Newton’s three laws of motion as 

judgments of experience incorporate categories. However, the only consideration 

of the formal side of the laws of nature would be an interpretation of a priori 

aspects of nature in the narrower sense. Kant holds that we do not derive or 

directly learn from nature her laws. 

 

Kant did not directly say that Newton’s Third Law of Motion is a judgment of 

experience. He shows that action and reaction depend upon a category and when 

this category is applied to reality it becomes a principle and if it is valid of actual 

experience or possible experience it becomes a law. The laws of physics are not 

possible without the presupposition of space and time. From this point, we can 

easily understand that Kant cannot be proved to be wrong for considering 

Newton’s Three Laws of Motion as judgments of experience. He has done it with 

the condition that if a principle is not valid of experience, it can never be a law 

and at the same time synthetic a priori judgment. According to Kant, motion is 

not pure, but an empirical concept, and it is linked to space and time. Space and 

time are pure forms of intuition and condition for all our perceptions. Motion 

depends on space and time, and the laws which depend on fundamental concepts 

(categories) and objective validity (universality) are synthetic a priori judgments. 

But if any law fails to be objectively valid or valid of possible objects, then it is 

not to be regarded as a synthetic a priori judgment. On this point, even Newton’s 
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three laws of motion are not exceptional. Besides this, there are some significant 

differences between Kant and Newton’s three laws of motion. The consistent, 

relevant and objectively valid laws are a priori judgments of experience. An a 

priori judgment that fails to be objectively valid in experience is vacuous. If a 

law of physics lacks its objective validity, then it becomes a pseudo law (purely 

speculative and possibly metaphysical). Moreover, the science of nature with 

such kinds of laws would become hyperphysical. Kant’s main concern in physics 

is with the concepts of nature that refer to the objects and not to the mere 

creatures of thoughts. The concepts of the mere creature of thoughts (imaginary 

or thought objects) cannot be determined and become hyperphysical.  

 

We make empirical judgments and these judgments are of two types: (1) 

Judgments of Experience and (2) Judgments of Perception. These two kinds of 

judgments are differentiated on the ground of their subjective and objective 

validity. Empirical judgments having objective validity are termed as “Judgment 

of Experience” and those which are subjectively valid are to be regarded as 

“Judgment of Perception”111. The latter types of judgments do not require a 

priori concepts of understanding (i.e. the requisite relation between necessity and 

strict universality) but only the logical connection of perception in thinking. 

Here, the concern is with the former types of judgments because they are 

concerned about the application of categories (pure concepts) and principles to 

empirical judgments. This application produces an objective validity. According 

to Kant, the a priori conditions of the possible experience make the derivation of 

 
111Kant, I., Kant’s Prolegomena to Any Future Metaphysics (Kant’s Critical Philosophy, Vol.III), 

J. P. Mahaffy (Tr.), London, Longmans, Green, And Co., 1872, p.69. 
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the universal laws of nature possible112. The table113 below makes the judgment 

of perception and judgment experience more explicit:  

 

 

 
112ibid, p.68. 

113Table mine. 

S/No

. 

Particulars Judgment 

of 

Perception 

Judgment 

of 

Experience 

1. Judgment Yes Yes 

2. Subjective Judgment Yes No 

3. Objective Judgment No Yes 

4. Immediate cognition of the objects Yes No 

5. Mediate cognition of the objects No Yes 

6. Involves the pure concepts of 

understanding (i.e., categories) 

No Yes 

7. Signifies necessary and universal No Yes 

8. Conjoining and comparing of 

perception in the consciousness of 

a particular state 

Yes No 

9. Conjoining and comparing of 

perception in consciousness 

generally 

No Yes 

10. Subjective validity Yes No 

11. Objective validity No Yes 
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In the first stage, all judgments are mere perceptive judgments. It is not enough 

for perceptual judgments to be objectively valid. For this, they need to signify 

necessary and universal application114. The judgments of other men agreeing 

with each other are not mandatory if they really agree to the same unity of the 

object. In this sense, the objective validity of the judgment of experience is 

equivalent to the notion of necessity and universality. The judgment of 

experience takes its objective validity from the condition of universal validity in 

empirical judgment but not from the immediate cognition of the object, and this 

objective validity rests upon category. This determines the objective validity of 

the judgment. Kant gives us two examples in favour of the distinction in the PFM 

and they are as below: 

 

1. The room is warm, sugar is sweet, and cinchona is bitter (subjectively 

valid  judgments). 

 2. Air is elastic (objectively valid judgments). 

 

The judgments of perception are subjective and particular and do not refer to 

objective validity but the judgments of experience are necessarily universal and 

objectively valid. In the Kantian case, understanding the significance of objective 

validity is very important. This validity creates a difference as illustrated in the 

above two examples. From the first example, we understand that the warmness of 

the room, the sweetness of sugar, and the bitterness of cinchona are subjective 

 
114How the experience of an individual transforms into concept, propositions and ultimately into 

judgments is explained in detail by Kant in ‘Transcendental Deduction’ of Critique of Pure 

Reason and in Prolegomena to Any Future Metaphysics. 
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and particular. They hold good only for the subject. The mere perceptive 

judgments are particular and differ from person to person. They do not hold good 

for all of us and are not similar to everybody else. The second example “Air is 

elastic” is a judgment of experience. This judgment signifies a necessary and 

universal application. The judgment holds good for all. When we consider a 

judgment necessarily as universal, we have to consider it as objectively valid. 

This means that what it states is not only in reference to the perception of a 

subject but the quality of the object. In this judgment, everybody agrees with one 

another on the unity of the object to which they all refer and with which they 

accord. In this case, objective validity, necessity and universality have equal 

implication. But how is this perceiving of experience itself possible? Conscious 

intuition involves sensibility (perception) and understanding (judgment). This 

judging is also in two stages: 

 

1. I merely compare perceptions and merely connect them in the 

consciousness of my  (particular) state. 

 2. I conjoin them in consciousness generally. 

 

From the above examples, we understand that a judgment of perception is valid 

for a particular person and hence, subjectively valid. This judgment does not 

involve the pure concept of understanding. In the beginning, an immediate 

cognition as consciousness, in particular, is perceptive judgment but when that is 

given to pure concepts of understanding to make a universally valid cognition as 

conscious in general it changes into a judgment of experience. This is clear by 

another example: when I feel and say that this room is warm, it might not be 
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warm enough for my friend who has just arrived in Darjeeling from Singapore; 

but when I say to him that the temperature of my room at this particular time and 

condition is 22°C, and then he would agree with me. The former judgment is 

perceptive and subjectively valid, and the latter judgment is the judgment of 

experience (comparatively universalized) and objectively valid. This kind of 

judgment of experience requires pure concepts of understanding to become 

objectively valid and objective validity requires necessity and universality. The 

so-called ‘objective validity’ is possible because we human beings experience 

and judge in a similar way (here, the judgment is validated from a scientific 

instrument of measuring of temperature but this instrument is universally 

accepted). 

 

Ludwig Wittgenstein has rightly said, “If language is to be a means of 

communication there must be agreement not only in definitions but also (queer as 

this may sound) in judgments...”115 Communication would not be possible if 

different persons (human beings) behave differently under similar conditions. 

The communication of judgment presupposes uniformity in cognitive equipment 

consisting of sensibility and understanding. An agreement in judgment is not 

sufficient for it to become a case of knowledge but there must be uniformity in 

the judgment of experience of concerned objects. We are able to make 

objectively valid judgments about the objects of experience and reality with the 

help of space and time and categories. A true judgment about the object of 

experience involves both empirical concepts and pure concepts. The act of 

 
115See Ludwig Wittgenstein’s Philosophical Investigations, G. E. M. Anscombe (Tr.), London, 

Basil Blackwell Oxford, 1953, Para: 242. 
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involving both the empirical concept and the pure concept is also one of the acts 

of synthesis.  

 

The uniformity of nature is uniformity of mind. This uniformity is possible as 

long as our sensibility and understanding remain the same and categories form 

the bedrock of human knowledge. Without consciousness in general, common 

agreement, inter-subjective-world and human knowledge as such are not 

possible. It is the experience that gives knowledge. The knowledge gained 

through experience as empirical knowledge contains both a priori and empirical 

factors. The former is the contribution of the subject and the latter is dependent 

on objects. Thus, space-time and categories are pure aspects of human 

knowledge. Kant never excluded objective validity and inter-subjective-world 

from a synthetic a priori judgment. The so-called inter-subjectivity is itself 

included in the meanings of objective validity. 

 

According to Kant, the laws as judgments of experience incorporate certain 

principles including generalization. The incorporated principle makes the 

application of category (fundamental concept) possible. When the uniformity 

(universality) of the law is a part of the objective validity and generalization, then 

the law becomes a judgment of experience. The laws of empirical physics are not 

synthetic a priori judgments. Only the judgments of physics which include pure 

concepts, principles and objective validity are thought to be judgments of 

experience. Kant has clearly asserted in the CPR and PFM that the notion of 

motion is not completely independent of experience. Hence, motion is a part of 

our experience and dependent on our objects of experience. In this sense, Kant 
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connects ‘motion’ with ‘matter’. Matter without motion is unthinkable and 

physics without motion is incomplete. However, according to him, the concept of 

motion is of two types, that is, the pure concept of motion and empirical concept 

of motion. Further, nature is governed by certain principles which are synthetic a 

priori judgments. Kant reminds us in many places that pure physics and pure 

mathematics possess synthetic a priori judgments. His three laws of motion are 

without the inclusion of generalization. The ‘Generalization’ in physics means its 

dependence on induction. What is generalized from induction cannot be a priori. 

Thus, this might have led Kant to formulate the three laws of mechanics in the 

MFNS in his own way to establish the thesis of his life-long philosophical 

programme of proving the possibility of synthetic a priori judgments in pure 

physics and mathematics. Therefore, the laws of motion of Mechanics 

formulated in the MFNS are synthetic a priori judgments, and the three laws of 

motion formulated in The Principia as judgments of physics are judgments of 

experience because the application of universality in them is not derived from 

pure reason, but generalized from experience. Kant’s laws of motion cannot be 

properly justified without considering the abovementioned difference. For 

example, Friedman in his Kant and the Exact Sciences considers Kant’s 

justification of the laws of motion and the law of universal gravitation to be 

similar to the Newtonian justification. 

 

Watkins does not completely agree with Friedman in his ‘The Laws of Motion 

from Newton to Kant’ (p.341). According to him, Friedman’s above 

interpretation makes Kant’s justification more empirical than the alternatives 
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(even if not empirical in any typical sense). It seems that Watkins agrees with the 

view that a priori judgments cannot be reduced to empirical judgments.  

 

Universality generalized from experience as an arbitrary extension of strict 

universality has been termed by Kant as ‘empirical universality’ (CPR, A4, 

p.44). In this sense, an inductive generalization is not the strict universality (like 

we get in a priori) and cannot become synthetic a priori judgments.  Hence, the 

judgments of experience are not synthetic a priori judgments. These judgments 

are made possible due to space and time, categories, principles and laws. Kant, in 

the end, ultimately comes to the conclusion that Newtonian science requires 

some ‘a priori’ foundations. 

 

Michael Friedman and Eric Watkins think that Kant’s main purpose in the MFNS 

was to give metaphysical foundation to Newtonian physics. It should be kept in 

mind that when Kant says ‘metaphysical’, he is not taking it in the traditional 

sense of metaphysics of philosophy but in an improvised sense because he has 

termed it in the CPR as a new form of metaphysics116 and deals only with pure 

concepts, principles and pure (a priori) aspects of empirical physics. 

 

7.4 Kant’s and Newton’s Three Laws of Motion 

 

Kant has taken many relevant ideas from Newton but it does not mean that his 

philosophy of science is Newtonian in character117. We have a reason to agree 

 
116I have discussed this in § 1.1 of this thesis. 

117 The Newtonian laws of motion are more of axiomatic and mathematical nature. 
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with Gordon G. Britton when he expresses the following view in his Kant’s 

Theory of Science: 

 

 I take this to imply that a transcendental inquiry is not concerned with the correctness 

 of, for instance, Newtonian physics, but rather with the philosophical interpretation to be 

 placed upon it. To put it in a slightly different way, Kant’s use of “transcendental” here 

 is designed to make a sharp distinction perhaps for the first time in the history of 

 thought, between scientific and philosophical questions. (p.130) 

 

Philosophers dealing with Kant’s philosophy of science relate him to Newtonian 

science. History tells us that it was Newtonian science that was thought to be 

consistent during the time of Kant. Apart from this notion, no one can ignore the 

concept of an object as impossible without the concept of motion in the Kantian 

philosophy of science118. We cannot directly relate (as Michael Friedman thinks) 

the Kantian concept and formulation of motion to that of the Newtonian 

formulation. Kant has something different to show from Newtonian mechanics 

keeping himself confined to the scope of his subject. A similar kind of view is 

also presented by Eric Watkins in his article ‘The Laws of Motion from Newton 

to Kant’ (pp.312-16). Watkins first mentions Newton’s three laws of motion and 

thereafter compares it with the three laws of mechanics from Kant’s MFNS 

(pp.80-84). 

 

 
118Kant has connected matter with motion and vice-versa. Physics is incomplete without motion 

because whatever is movable in space is matter. (Kant, I., Metaphysical Foundations of Natural 

Science, M. Friedman (Tr. & Ed.), New York, Cambridge University Press, 2004, p.15) 
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In regard to Newton’s three laws of motion, S. Chandrasekhar thinks that the 

consideration of the laws and their corollaries in totality was essential for 

understanding the laws of motion. This was well realized by Maxwell who 

reformulated Newton’s first and second laws of motion to render more precise 

formulations of them119. The table120 given below will help us to find out some 

differences in the formulation of Newton’s three laws of motion and Kant’s three 

laws of mechanics: 

 

In the table below, we get the concept of inertia and momentum in Newton’s first 

law of motion but in Kant’s first law of mechanics, we get the law of 

conservation. Kant states that the quantity of matter must be conserved 

throughout the communication of motion but Newton does not. Kant’s first law 

of motion as a statement of the conservation law is a consequence of his First 

Analogy of Experience.  But Newton’s first law of motion is about uniform 

motion in a straight line.  It tells us that the velocity of everybody is constant 

unless changed by force. According to it, acceleration is produced by force. It 

assumes the existence of force and defines it as the only agent that can produce 

acceleration. The property that offers resisting force in opposition to anything 

that changes or tends to change its velocity is called inertia. 

 

 
119S. Chandrasekhar starts by mentioning how Newton has proceeded to his second lesson to 

formulate the basis for his entire dynamics in the form of three laws of motion and five 

corollaries as an essential part of the laws, and he did this only after writing the introductory 

lesson on fundamental notions. (Chandrasekhar, S., Newton’s Principia for the Common Reader, 

Kolkata, Oxford University Press, 2012, pp.22-31) 

120Table mine. 
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Grade Newton’s Three Laws of 

Motion (from The Principia) 

Kant’s Three Laws of Motion 

(from MFNS) 

 

The 

First 

Law 

“Every body perseveres in its state 

of rest, or of uniform motion in a 

right line121, unless it is compelled 

to change that state by forces 

impressed thereon.”122 

“With regard to all changes of a 

corporeal nature, the quantity of 

matter taken as a whole remains the 

same and is neither increased nor 

decreased.”123 

 

The 

Second 

Law 

“The alteration of motion is ever 

proportional to the motive force 

impressed and is made in the 

direction of the right line in which 

that force is impressed.”124 

“Every change of matter has an 

external cause. (Everybody remains 

in its state of rest or motion in the 

same direction and with the same 

velocity unless it is compelled by 

an external cause to forsake this 

state).”125 

 

The 

Third 

Law 

“To every action there is always 

opposed an equal reaction: or the 

mutual action of two bodies upon 

each other is always equal, and 

directed to contrary parts.”126 

“In all communication of motion, 

action and reaction are always equal 

to one another.”127 

 

 
121It means in a straight line. 

122Newton, Isaac, The Principia, Pmapublishing.com, 2017, p.19. 

123Kant, I., Metaphysical Foundations of Natural Science, M. Friedman (Tr.) New York, 

Cambridge University Press, 2004, p.80.  

124The Principia, 2017, p.19. 

125Metaphysical Foundations of Natural Science, 2004, p.82 

126The Principia, 2017, p.19. 

127Metaphysical Foundations of Natural Science, 2004, p.84 
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Newton’s second law is about a method of measuring force. Generally, a force is 

measured by balancing it by a known force as in the operation of weighing a 

body. For instance, a force ‘ƒ’ facing on a mass ‘m’ for ‘t’ seconds and changing 

its velocity from µ to v. The momentum of a body at any instant is defined as the 

product of its mass and its velocity, M = mv. We do not get a mention of 

Newton’s first law of motion in Kant’s second law of mechanics. Kant provides a 

different formulation of Newton’s law of inertia, citing a change of matter and 

external causality rather than a change of motion and forces. This second law of 

mechanics is also connected to his Second Analogy of Experience.   

 

According to Watkins, Kant’s third law of mechanics and Newton’s third law of 

motion for all practical purposes are more or less identical. He further adds that 

Kant goes beyond Newton by providing an a priori proof of the truth of this law 

and a satisfactory ontological account of how action and reaction occur128. The 

ontological account provided for the communication of motion (action and 

reaction) can only be understood from Kant’s rationalist metaphysical 

background. We may quote Moti Bir Rai from his ‘Kant as a Philosopher of 

Science’: 

 

 When Kant deals with the community (action and reaction), he is dealing with the a 

 priori conditions of empirical knowledge. To abandon the principle of community is 

 equivalent to giving up belief in gravitation. If material bodies do not gravitate, then 

 both Newton and Einstein must be credited with having solved a pseudo-problem. 

 
128See Eric Watkins’s ‘Kant’s Justification of the Laws of Mechanics’, Kant and the Sciences, 

New York, 2001, p.146. 
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 Gravitation is a technical name for what Kant calls reciprocal action (interaction) 

 between and among material bodies. (p.96) 

  

That the views of Kant in his laws of mechanics are divergent from Newton’s 

three laws of motion is also shown by Howard Duncan in his article ‘Inertia, the 

Communication of Motion, and Kant’s Third Law of Mechanics’ published in 

Philosophy of Science (p.93-119). According to Duncan:   

       

 1. Kant’s first law of mechanics is his version of the standard mechanical 

principle that matter is neither created nor destroyed in natural events. But 

Newton’s view in his first law of motion is different from Kant’s first law of 

mechanics because it is not about the conservation of mass (matter) in the 

communication of motion. 

 

 2. From a different perspective, Kant’s second law of mechanics is the 

principle of the lifelessness of matter, a principle which Kant thought to be 

necessary for the possibility of a science of nature. In the second law, Kant 

rejects the Newtonian force of inertia which carries the connotation of a striving 

by a body to remain in a given condition. For Kant, inertia signifies merely the 

complete inefficacy of a body in itself. But Newton’s first law does not follow 

from the lifelessness of matter alone, which means that any change in the state of 

a body is not self-caused. This divergent view of Kant from Newton has also 

been pointed out by Gorden G. Brittan in his Kant’s Theory of Science that the 

so-called ‘force of inertia’ is for Kant the paradigm of a living force (p.161). 

According to him, Kant intended to eliminate the concept of ‘inertial force’ and 

this elimination has three aspects: (i) The inertial force precludes the possibility 
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of mathematical physics. (ii) The concept of inertial force is empty. (iii) Nothing 

but the opposite motion of another body can resist a motion, but the rest of other 

bodies cannot resist a motion.  

 

 3. Kant’s view of reaction in his third law of mechanics is the motion of a 

body that is opposed to the motion of another body upon it. It expresses Kant’s 

law of inertia (the lifelessness of matter): a body can have no causal effect upon 

another, and, therefore, cannot be reactive, unless it is in motion. Thus, drawing 

from his second law, a reactive, as well as an active body must be in motion; the 

reaction is the motion of a body and is measurable as moving force. Therefore, ‘a 

reactive body can be such even if in a state of rest’ in Kant’s view is divergent129 

to Newton’s view, ‘inertial force is an essential and active property of bodies’. 

 

7.4.1 Newton’s and Kant’s Third Law of Motion 

 

 First, if Newton’s third law is synthetic a priori, then why not the first and second 

 laws? And if the three laws are synthetic a priori, and if we take them as adequate for 

 the axiomatic development of Newton’s theory, then in what way is an appeal to 

 experience necessary to determine the truth value of the propositions of physics? 

 (Kant’s Theory of Science, p.132) 

  

 
129Eric Watkins also states this in another way in his ‘The Laws of Motion from Newton to Kant’, 

Perspective on Science (Vol.5, No.3, 1997, p.314), “Kant does, parenthetically, restate a principle 

very similar to Newton’s laws of inertia following his own formulation (so that one might think 

that the difference between the two is due to a looseness in translation from the Latin and is thus 

merely apparent), but such a principle could be simply an instance of his more general law rather 

than an equivalent formulation”. 
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The above paragraph is Britton’s charge against Kant’s inconsistencies in the 

CPR and MFNS130. There are two questions in the above paragraph and the 

second question has been derived from the first question. The answer to the first 

question will itself provide an answer to the second question. In this section, my 

main attempt is to find out whether Kant’s synthetic a priori laws of motion can 

be taken to be adequate for the axiomatic development of the Newtonian laws of 

motion131. I also aim to show a reason behind his consideration of Newton’s third 

law of motion as synthetic a priori. By ‘a priori’ Kant means it has to be 

necessary and universal and independent of empirical derivation and by 

‘synthesis’ it has to involve an act of synthesis and also be informative. 

 

Why did Kant consider only Newton’s third law of motion as synthetic a priori 

judgment and why not the first and second laws? If the first and second laws are 

not synthetic a prior judgments then what are they?  I have already discussed the 

answers to these questions in § 7.3. Newton’s and Kant’s third laws are: 

 

“To every action there is always opposed an equal reaction: or the mutual 

action of two bodies upon each other are always equal, and directed to 

contrary parts.” (The Principia, p.19) 

 

 
130Unfortunately, Kant is not always consistent in B17 of the Critique; Britton cites two such 

judgments “that in all changes of the material world the quantity of matter remains unchanged” 

and “that in all communication of motion action and reaction must always be equal”. See Britton, 

G. G., Kant’s Theory of Science, New Jersey, Princeton University Press, 1978, pp.132-3. 

131According to Kant, Newton is a mathematical investigator of nature. 
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“In all communication of motion, action and reaction are always equal to 

one another.” (MFNS, p.84) 

 

The following similarities can be drawn between the above two laws from a 

Kantian point of view. 

 

 1. Newton’s third law of motion is similar to Kant’s third law of motion 

because according to Kant, both laws involve a pure concept of understanding 

(or incorporate a category). 

 

 2. Both the laws satisfy the principle of communication as a base in its 

formulation (as attraction and repulsion) and stand for the possibility of social 

life. 

 

 3. Both the third laws can be related to the principle of conservation of 

substance and the principle of causality. 

 

 4. The law of attraction (or gravitation) can be derived from both the third 

laws. 

 

There are many significant similarities and differences between Newton and 

Kant’s three laws of motion. They are also important in understanding the 

acceptance of Newton’s third law of motion by Kant. But I have mentioned 

above, my objective is only to explain Kant’s reasons for considering Newton’s 
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third law of motion as synthetic a priori. Kant’s three analogies of experiences 

are inter-related to each other132. 

 

The categories like community and causality are related to the category 

‘substance’ and vice-versa. To have judgments of the objects of experience or 

reality, it is necessary to have the application of categories like substance, 

causality and community. The third analogy is the ‘Principle of Communication’ 

expresses its inter-relationship with the first and second analogies of experience. 

All the three laws of motion formulated by Kant are based on analogies of 

experience. Kant’s third law of motion is more similar to Newton’s third law of 

motion in constitution and application. This similarity is evident in the derivation 

of the concept of attraction or law of attraction. Newton’s third law of motion 

can also express the inclusion of inter-relation among the three principles 

(analogies of experience) and laws of motion. 

 

The action and reaction are a part of the communication of motion. The law of 

communication of motion is related to Kant’s first and second laws of 

mechanics. Kant’s three laws of motion are synthetic a priori judgments, but 

Newton’s three laws of motion are not so because they are judgments of 

experience. Universality as a criterion of necessity is itself not a strict 

universality but an extension. This universality is derived from experience. These 

types of judgments which consist of generalized universality rather than strict 

universality cannot be of a priori nature. Newton’s first and second laws do not 

satisfy Kant’s criteria of a priori (necessity and strict universality). No doubt, the 

 
132Kant, I., Critique of Pure Reason, N. K. Smith (Tr.), London, Macmillan, 1963, pp.212-233. 
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laws of both are synthetic judgments133. The only difference between the two is 

in their derivation of universality. 

 

The Newtonian third law of motion is universal in a general sense. Whether it 

was a judgment that is universal and necessary or a judgment that is universal in 

quantity, for Kant, it satisfied both his criteria of a priori. In other words, Kant 

understood that the derivation of Newton’s laws of motion is not similar to the 

derivation of his laws of motion except the third law of motion. We can agree 

with Watkins134 when he considers Kant and Newton’s third law of motion for 

all practical purposes to be more or less identical (it is valid when applied in 

reality). The difference between the two laws is that Kant provides a priori proof 

of the truth of this law and a satisfactory ontological account of how action and 

reaction occur135. This is possible because the communication of motion (action 

and reaction) and reciprocity (interaction) are mutually related to the first and 

second laws. The ontological account provided for the communication of motion 

can only be understood in Kant’s transcendental background. 

 

The important reason for considering both the third laws as similar to each other 

is that both the laws are about action and reaction and gravitation. We get the 

 
133According to Kant, there are differences between analytic and synthetic judgment. All 

judgments of experience are synthetic. The phrase ‘synthetic judgment’ means informative and is 

applicable to experience or possible experience. Thus, a synthetic judgment may be both a 

posteriori and a priori. 

134Watkins, E. ‘Kant’s Justification of the Laws of Mechanics’, Kant and the Sciences, E. 

Watkins (Ed.), New York, Oxford University Press, 2001.  

135ibid, p.146. 
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concept of inertia and momentum in Newton’s first law of motion and a method 

of measuring force in his second law of motion. But when Kant deals with 

continuity of action and reaction, he is dealing with the systematization of 

empirical knowledge.  

 

7.6 Conclusion  

 

In § 7.2 of this chapter, I have critically explained the a priori concept of motion. 

Following Pollok’s argument that the pure and empirical concept of motion 

cannot be thought to be identical, I have argued for Kant’s concept of motion to 

be both transcendental and geometrical. This implies that Kant’s concept of 

motion is a pure concept. The pure concept of motion presupposes the same 

objective validity of possible experience. The pure concept of motion and the 

empirical concept of motion should not be considered to be the same. Motion 

being possible due to space and time presupposes something empirical because it 

is possible to find something movable only through experience. The concepts of 

motion that we get in the mechanics of Newton and Einstein are empirical and 

discursive. Kant’s concept of motion is not derived and developed from 

experience but from certain fundamental concepts and principles. This leads us to 

consider that Newton’s laws of motion expressed in Kant’s laws of mechanics 

are synthetic a priori. 

 

In § 7.3, I have established arguments from the Kantian perspective for Newton’s 

Three Laws of Motion as Judgments of Experience. The judgments of perception 

are subjective and particular and do not refer to objective validity, but the 
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judgments of experience are universal and objectively valid. The representations 

of the object are given to our sensibility by the connection of concepts of 

understanding. This relation determines the objective validity of the judgment. 

The Newtonian laws of motion are higher forms of judgments of experience on 

the ground that they involve both pure concepts of understanding and 

generalization. They are not synthetic a priori judgments because the 

universality that they bear in them is not of a priori origin or strictly free from 

empirical derivation. They are about the objects of experience involving both 

empirical concepts and pure concepts, but the synthetic a priori judgments are 

valid of objects of experience or possible experience. If a law ceases to be true, 

adequate and valid then it fails to be worthy of being called a ‘Law’. Kant has 

clearly stated that with the development of human intelligence and the 

advancement of technology, new inventions and discoveries are happening 

continuously, as a result of which, there is no finality in empirical and theoretical 

science. 

 

The categories like substance, causalities and communication, and analogies of 

experience and postulates of experiences make human knowledge as such 

possible. Empirical physics deals with ‘Why’ and ‘How’ of motion but Kant 

deals also with the question of “What is motion?” From this question, he moves 

on to show how the laws of mechanics are a priori synthetic judgments in the 

MFNS. In § 7.4, I have shown some comparative differences between Kant’s 

formulation of three laws of mechanics and Newton’s three laws of motion.  
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Kant was not directly concerned with any kind of experiment and generalization 

of the laws but with the consideration of laws of mechanics as synthetic a priori 

judgments. Kant’s three laws of mechanics in the MFNS are related to the 

‘Analogies of Experience’ in the CPR. The principles incorporate certain 

categories that are a priori, and the laws incorporate certain principles that are 

synthetic a priori propositions. When these principles are applied and are valid 

of the objects of experience or reality, then they become synthetic a priori 

judgments. His main goal in the formulation of the three laws of mechanics was 

to show a possibility of synthetic a priori judgments in physics. Thus, the main 

reason for the above differences between Kant’s three laws of mechanics and 

Newton’s three laws of motion was due to Kant’s own programme of 

establishing the possibility of synthetic a priori judgments in physics. 

 

In § 7.4.1, I have argued for a similarity between Newton’s and Kant’s third law 

of motion. I examined the reason behind his consideration of Newton’s third law 

of motion as synthetic a priori. I also explained the reason behind Kant’s 

indecision in the consideration of Newton’s third law as a judgment of 

experience. 
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Chapter 8: Conclusion  

 

8.1 Introduction 

 

In this concluding chapter, I present a discussion on how to understand Kant’s 

philosophy of science and how the previous chapters of this thesis embody 

Kant’s philosophy of physics. I argue that without understanding the nature and 

method of Kant’s transcendental philosophy, it is not possible to understand his 

philosophy of physics from his own philosophical framework. As I have already 

mentioned in the previous chapters, Kant’s philosophy of physics as a part of his 

universal or transcendental philosophy of science is based on his ‘Architectonic 

Plan’ in which the categories and forms of judgments through the faculties of 

knowledge constitute the system. In other words, the ‘Architectonic Plan’ is a 

‘Plan’ of making his transcendental philosophy a ‘Systematic Whole’. Every 

‘part’ of the plan is a unit of the ‘whole’ and is related to each other. In the 

process of making the systematic whole, he has departed from his predecessors 

with the development of his revolutionary thoughts. Kant’s revolutionary 

thoughts in the field of philosophy and his goal to lay a metaphysical foundation 

for natural science have made him the first philosopher of science in the history 

of philosophy of science. In this chapter, I have tried to explain how his 

inferential method and revolutionary way of thinking about nature has opened 

the door for his philosophy of physics. I also present a discussion on how his 

philosophy of science is a ‘New Metaphysics of Science’ or ‘Universal science’ 

and his philosophy of physics is a ‘Universal Physics’. I have designed this 
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chapter in a way to present some interconnected and decisive conclusions of all 

that I have investigated, examined, explained and critically reflected on in the 

previous chapters of this thesis. I have done this, in the form of a discussion, by 

giving insights into how his transcendental philosophy embodies his philosophy 

of physics. 

 

Many philosophers seem to doubt the possibility of a priori knowledge. But I 

have defended Kant thus. Kant in his two prefaces of the CPR has made it 

abundantly clear that his main concern in the book is with physics, mathematics 

and metaphysics. He is not directly concerned at all with the objects (or things) 

of the world. He has treated physics (natural science) and mathematics as the two 

bodies of knowledge, but metaphysics remains a doubtful science due to its 

controversies. Kant has never questioned the existence of physics and 

mathematics as the two bodies of knowledge. The truths of mathematical 

propositions (and judgments) are not dependent on experience and it should be 

regarded as independent of experience, i.e., a priori. David Hume has taught us 

that universality and necessity are not found a posteriori. Einstein has also 

agreed with this point. Kant has tried to make this point clear to his critics and 

detractors in several places of the CPR. 

 

The dichotomy between ‘a priori’ and ‘a posteriori’ is a corollary of the 

distinction between rational and empirical. It is quite obvious that knowledge is 

possessed by human individuals. Moreover, knowledge as commonly understood 

is true for everybody (i.e. knowledge is universal) and it is also necessary (not 

contingent, i.e. sometimes true and sometimes false). Perception (or experience) 
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does not give us ‘universality’ and ‘necessity’ and the two must be of ‘human 

origin’. We must remember that our senses can reveal only ‘this and that of the 

fact’ but not ‘all of the facts’136. 

 

Kant has identified universality and necessity with objective validity in the PFM: 

when we apply a priori forms (space and time) and categories to particular 

objects and events, the propositions become universal and necessary. ‘Universal’ 

in this context refers to ‘all’ humans and not to ‘all’ objects. Similarly, the word 

‘necessary’ does not refer to ‘logical necessity’ and ‘contingently true’ but what 

is necessary is ‘uniformly’ true. In this context, I disagree with Roderick M. 

Chisholm’s view that when philosophers think about the possibility of synthetic 

a priori propositions they are thinking rather of the propositions which can be 

expressed naturally in English in the form of “All S is P” (Chisholm, 1977, p.58). 

In § 2.3 of Chapter Two, I have given a suggestion that in Kant’s case we should 

not confuse universality with universal quantification. Chisholm’s type of 

universal propositions beginning with ‘all’ and ‘no’ are universals in quantity (or 

quantifiers) and all such propositions are not necessarily true. This means, for 

Kant, objective validity is equivalent to universality and necessity and has the 

same notion in his philosophy of science. Thus, objective validity as inseparably 

connected with the two criteria of a priori is valid for all human beings (in 

general) and makes the ‘social life’ of human beings possible. It should not be 

forgotten by Kant’s critics that this ‘validity’ is not of objects.  

 
136Kant, I., Kant’s Critical Philosophy (Prolegomena to Any Future Metaphysics), Vol.III, J. P. 

Mahaffy (Tr.), London, Longmans, Green, And Co., 1872, p.69. 
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It is indeed true that Kant’s ‘a priori’ is an improved version of  René Descartes’ 

idea of innate that whatever is true of ‘every’ human being is of ‘a priori’ origin. 

Thus, space and time at the level of intuition and categories at the level of 

concepts are a priori and hence they are pure intuitions and pure concepts (forms 

of sensibility) respectively. In this thesis, I have, therefore, started my 

investigations with a chapter on ‘a priori’ because ‘Kant’s Philosophy of 

Physics’ is solely concerned with the formal part of physics. Kant’s philosophy 

of physics does not directly open with the question ‘what is an object?’ but ‘how 

do we know the object?’ It also does not formulate any principle and law of 

empirical physics but rather builds a presupposition upon certain principles and 

laws which are synthetic a priori. I have made a point in Chapter Two that a 

clear understanding of the concept ‘a priori’ leads us to understand all the 

interventions of Kant’s philosophy of physics as a part of his transcendental 

philosophy. Thus, the chapters of this thesis starting from chapter 2 on ‘A priori’ 

to chapter 7 on ‘Motion’ adopt the Kantian inferential method137. 

 

8.2 The Inferential Method 

 

Kant’s philosophy of physics being dependent on reason confines itself to the a 

priori aspect of empirical physics. It investigates the truth of scientific principles 

and laws and deals mainly with the form of knowledge whose matter is always 

 
137In the Kantian inferential method, we infer the a priori concepts and principles from the 

judgment of the object given to us in experience. In a similar way, we infer from the empirical 

and scientific principles to a priori principles. The empirical and scientific principles of physics 

are true of empirical objects and events. 
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presupposed. Kant has distinguished between the formal part of physics and the 

empirical part of physics. He leaves empirical and experimental physics to the 

physicists and scientists. His main intention was to show how pure physics and 

mathematics are possible as subjects of science and how metaphysics as a ‘queen 

of philosophy’138 fails to be a subject of science. He has tried to show how a 

priori propositions and judgments are possible in physics, mathematics and 

metaphysics139. He has declined to call his philosophy of physics a ‘Theory of 

Science’. For him, a scientific theory influences and follows its own 

methodologies, observation, hypothesis, experiments, fundamental concepts 

(categories), principles and laws. The success of a theory is a social agreement 

(consensus) as a theory is never final. Many modern scientists, philosophers and 

scholars like Albert Einstein, Max Planck, Niels Bohr, Wolfgang Pauli, Werner 

Heisenberg, Henry Poincaré, Herman Wyle, Hillary Putnam, Imre Lakatos, 

Richard Feynman, Stephen Hawking, Lawrence M. Krauss, Immanuel Kant, 

Thomas Kuhn, Karl R. Popper, Paul Feyerabend, Michael Friedman, Eric 

Watkins, Konstantin Pollok, and Robert Palter, to name a few, have agreed with 

the point that there is no finality in empirical physics. However, I have argued 

from the very first chapter of this thesis that Kant’s concern is only with the non-

empirical part of physics. 

 

The inferential method of Kant’s philosophy of physics starts from consequence 

to antecedence. Thus, there is less chance of claiming the fallacy (committing a 

 
138It indicates that ‘Metaphysics’ is more attractive. 

139Kant has called the three forms of knowledge, i.e., Metaphysics, Mathematics and Physics 

(Natural Science), as rational knowledge which presupposes empirical knowledge. 
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fallacy). We call Kant’s critical philosophy as transcendental philosophy because 

it is not about objects but about the a priori aspects in our knowledge of objects. 

We have empirical and contingent knowledge as derived from the objects of 

experience. These kinds of knowledge cannot be necessary and universal, but as 

mentioned by Kant himself; his actual search was a search for necessary, 

universal and objectively valid knowledge and the relations among them. 

Moreover, Kant’s arguments in the CPR pass from conclusion to premises 

(principles)140: 

 

   p  ⊃  q 

   q 

          p 

 

Kant’s contention in the CPR and MFNS is that our faculty of inference (namely 

reason) enables us to deduce conclusions from given premises (principles). 

Those conclusions are materially (factually) true only if the premises themselves 

are true and if there is no fallacy in the arguments. Hence, reasoning by itself 

does not give us the truth. Yet metaphysicians have wrongly assumed that they 

can establish the truth about Heaven and Earth through abstract arguments. Kant 

has analyzed the nature and scope of the faculty called reason and has explained 

that what the metaphysicians tried to do was absurd because only by thinking, we 

cannot acquire information about actual existence. The a priori concepts and 

principles generated through understanding and pure understanding are grounded 

 
140The principles and laws of empirical physics are conclusions and the a priori principles and 

laws of his universal physics are the premises. 
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on pure reason as their source is in pure reason. In connection to them, I have 

examined the difference between logical and material necessity as the two types 

of necessity under section 2.3 of Chapter Two. I have also argued that Kant’s 

concern in his philosophy of physics is with the latter as one of the criteria of ‘a 

priori’. I have agreed that Kant’s philosophy of physics is based (founded) on 

some epistemological implications because the question ‘how do we know the a 

priori aspects of things?’ is connected with the question ‘how are synthetic a 

priori judgments possible in physics?141 In other words, the latter question is 

founded on the former. In fact, we cannot directly know the a priori aspects of 

things until we put ourselves into it. The concepts of ‘a priori’, ‘a priori 

knowledge’ and ‘knowledge a priori’ give birth to a new kind of thinking in 

epistemology, metaphysics and science. The inferential method of Kant’s 

philosophy of physics evolves with the understanding of this revolutionary way 

of thinking about nature142 in order to know the synthetic a priori principles and 

laws of physics. Thus, I have agreed with Edward McKinnon when he says that 

what Kant attempted to reconstruct, however, was the conceptual foundation of 

science rather than the logical structure143. The reasons for this, as well as the 

particular way in which it was done, can best be understood in the light of Kant’s 

own philosophical development (1978, p.18). 

 
 

141I shall be defending them in the later sections of this chapter. 

142We ourselves involve our understandings to know the principles and laws of physics because 

to know the a priori concepts and principles in relation to the knowledge of the given object we 

do not scratch or dig the object. 

143McKinnon, E., ‘The Development of Kant’s Conception of Scientific Explanation’,  

Philosophy of Science Association, Vol.1, 1978, pp.18-30. 
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8.3 The Revolutionary Thought 

 

Chapter Two investigates and examines the possibility of a priori principles in 

Kant’s philosophy of physics. This chapter has implicitly expressed a 

revolutionary way of thinking about nature. Things are given in experience and 

experience itself is a species of knowledge that involves understanding and 

understanding has rules and hence is a priori.  We cannot directly know the a 

priori aspects of things but we know only what we ourselves put into them. 

These rules must be presupposed as being in us, prior to objects and, therefore, as 

being a priori. Thus, that the objects of experience must conform and agree to 

their a priori concept gives an excellent touchstone of adopting a new method of 

thought. The method consists in looking for the elements of pure reason that are 

conformable and refutable by experiment. Even Einstein has agreed on this point: 

it seems that the human mind has first to construct forms independently before 

we can find them in things. Kepler’s marvellous achievement is a particularly 

fine example of the truth that knowledge cannot spring from experience alone but 

only from the combination of the inventions of the intellect with observed 

facts144 (Einstein, 1993, p.23). Kant’s answer is found in the point that pure 

science of nature is possible because its laws are the principles which render all 

experience of nature possible. 

 

The a priori knowledge of nature is possible only by a phenomenological 

interpretation of nature. We cannot prescribe a rule to things-in-themselves. We 

speak of the necessary and universal knowledge of nature only by means of the 

 
144Einstein, A., Ideas and Opinions, C. Seeling (Ed.), New Delhi, Rupa & Co., 2002, p.23. 
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synthesis of some representations ordered under the a priori notions and laws of 

understanding (Schurman, 1899, p.227)145. It gives rise to the question—‘Can we 

prescribe a rule to things-in-themselves?’ because Kant’s transcendental 

philosophy has been termed as a kind of higher empirical realism. I have 

answered this question in § 3.6 and § 3.7 of Chapter Three and even in § 1.2 of 

Chapter One. 

 

Reason gives us a priori knowledge in physics but categories constitute the 

aspects of empirical objects. But in the absence of experience, the categories and 

proposition derived from them would be just without objects. The a priori 

propositions of physics, to become real pieces of knowledge, should be applied 

to the actual things (or objects) of nature. This is also one of the reasons why the 

method of Kant’s philosophy of physics is not hypothetical. Since everything is 

available to us a priori there is no room for hypothesis in it. Thus, his philosophy 

of physics deals with the possibility of a priori concepts, principles and laws in 

physics and it is a part of his universal science.  

 

Metaphysics has tried to use speculative means to determine the transcendental 

concepts of the things that are beyond our possible experience. But this is not 

possible in metaphysics. In fact, metaphysics as a subject transcends all limits of 

experience. Thus, Kant has declared in the CPR that it is not a system of science 

(or a doctrine) itself but a treatise on the method. This means its main purpose is 

the speculative inquiry on the possibility of physics and mathematics as the 

 
145Schurman, J. G., ‘Kant’s A priori Elements of Understanding as Conditions of Experience’, 

The Philosophical Review, Vol.8, No.3, 1899, p.227. 
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subjects of science and the critical reflection on metaphysics. This would not be 

clear until we get ourselves acquainted with the concept of ‘Universal Science’, 

which Kant has called ‘New Metaphysics’. However, all the chapters of this 

thesis are also parts of his ‘Universal Science’. 

 

8.4 Universal Science 

 

The Transcendental (Critical) Philosophy is termed as ‘Critique of Pure Reason’ 

and the Critique of Pure Reason is termed as ‘New Metaphysics of Science’ and 

the New Metaphysics of Science is termed as ‘Universal Science’ and Kant’s 

Philosophy of Physics as ‘Universal Physics’ is a part of his Universal Science. 

In a Kantian sense, the term ‘Universal Science’ means that its concepts, 

propositions and judgments (as principles and laws) are not solely derived from 

experience but applicable to it. According to it, a priori is our guide to the truth 

which gives the principles of connection. Certainty is objectively valid to all 

humans, that is, certain for everyone. It gives more importance to the unity of 

synthesis and uniformity in thinking. This is acquired from the connection of 

necessity and universality. This necessity and universality as criteria of a priori 

are equivalent to objective validity and differ from a subjective (or logical) 

validity. 

 

Empirical physics is founded upon empirical principles. The universal science of 

nature as pure physics precedes empirical physics. Physics does not only 

presuppose a priori principles (propositions) and laws (judgments) to which 

nature is subjected, but also the application of mathematics to phenomena. The 
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pure propositions of universal science constitute the principles of empirical 

physics. In other words, the principles of physics are identical to the principles of 

empirical knowledge. Thus, empirical knowledge is pre-scientific and does not 

contain the items that form a system146. The main goal of modern physics has 

remained to successfully develop a system of concepts that can interpret 

everything in reality. 

 

The concept of motion, mass, alteration, impenetrability, inertia and many others 

are not quite pure and independent of empirical sources. Kant has given “the 

principle of permanence of substance” and “the principle of causality” as the two 

examples of universal principles of nature that subsist completely a priori. This 

means that there is pure science of nature (pure physics) or synthetic a priori 

propositions in the science of nature.  But how are these synthetic a priori 

propositions or judgments possible in physics as a part of universal science? 

 

In physics, we are obviously concerned with nature. Even ‘possible experience’ 

is about the object of experience and that is why if anything given cannot be an 

object of experience, it can never be given by an example of possible experience. 

From the given objects, we ourselves form a list of concepts. The concepts that 

refer to the objects of nature or reality are either the concepts of objects or mere 

creatures of thought. A mere creature of thought could never be determined. In 

physics or the science of nature, we are not concerned with the objects whose 

cognition is beyond experience (if an object cannot be an object of experience, it 

would be hyperphysical). The a priori cognition of objects of experience gives 

 
146But the main aim of the transcendental philosophy is to construct a unity of synthesis. 



161 
 

rise to a question—how the objects of experience can be cognized a priori as 

necessarily subjected to the laws of nature? The solution is that the a priori laws 

must be possible for the empirical cognition of things as objects of possible 

experience. An event perceived without the law (i.e., not perceived in reference 

to something that precedes) does not make a perceptive judgment of experience 

possible. When an event is perceived it always refers to something that precedes 

it and is incomplete without a universal law that every event is always previously 

determined by a cause. It should be kept in mind that the a priori laws, therefore, 

are of universal science and obviously of universal physics. Therefore, universal 

science establishes unity between mind and nature as the possibility of 

uniformity in thinking and synthetic unity. 

 

Kant’s critics have found fault with Kant in failing to see the true character of 

empirical knowledge and also in establishing a single scientific ideal and 

measuring all prospective sciences by it. They also accused him of forcing the 

view that the only true sciences were metaphysics and formal logic and 

attempting to rationalize a fundamental part of physics in an unwarrantable way 

by deducing its principles and laws a priori. They even criticized Kant for failing 

to distinguish between the presuppositions of physics and the general body of 

physical laws. But the possibility of synthetic unity and uniformity in thinking is 

the unity between mind and nature. 
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8.5 The Unity between Mind and Nature 

 

Nature does not introduce its order and regularity in appearance but we introduce 

them ourselves through our cognition. We are able to find nature settled in 

appearance only by the nature of the mind. The unity of appearance, the unity of 

rules of understanding, and the unity of a priori are accomplished by 

understanding from reason (CPR, B359, p.303). The possibility of the unity of 

faculties is the possibility of ‘a priori knowledge’ (a priori concepts, principle 

and laws). This has been proved from the following: 

 

 1. Unity of Appearance: Understanding being the faculty secures the 

unity of appearance by means of rules. 

 

 2. Unity of Rules of Understanding: Reason being the faculty secures 

the unity of rules of understanding under principles. 

 

 3. Unity of a priori: Reason secures the unity of a priori by means of 

concepts (unity of reason) through understanding. 

 

It is clear from the above that ‘understanding’ as a faculty of knowledge has vital 

functions in the acquisition of a priori knowledge. Reason never applies itself 

directly to experience or objects but to understanding. Again, the understanding 

does not derive the principles and laws directly from experience but prescribes to 

them. Understanding itself is not reason but reason-like and what is reason-like is 

merely logical. Understanding is the faculty of rules, and the reason is the faculty 



163 
 

of principles. The question “What is a principle?” is instantly connected to the 

question “Why do we need a higher faculty of understanding?” The reason is the 

faculty higher than the faculty of rules of understanding because it gives concepts 

and principles without borrowing from sense and understanding. The reason-like 

understanding has dual characters as its functions: (a) Logical (as a faculty of 

rules) and (b) Transcendental (as a faculty of principles). 

 

Kant’s philosophy of physics is concerned with the a priori aspects of physics 

and this a priori aspect is constituted by the categories given by him. Thus, I 

have argued that the categories have subjective (or a priori) origin and explained 

how they gain their objective validity in § 3.5 and § 3.9 of Chapter Three. There, 

I have also explained an issue raised by William F. Bristow on the question of 

the applicability of categories to things-in-themselves. Kant has urged in many 

places in the CPR that ‘A priori Origin’ means it is not derived from experience. 

Categories gain their objective validity when used in the form of a proposition or 

judgment. The application of categories in judgment is synthesis itself. When 

they are used in the judgments, they form principles and the principles are meant 

to be applied to the real situation of reality. This is the only way of application of 

the categories. They have meanings only in their application to the objects of 

experience. When applied they have objective validity. This objective validity is 

obtained through the validity of a concept to an object of experience. Objective 

validity is related to material necessity and universality. However, objective 

validity is derived from two types of universality: one is strict universality which 

is related to material necessity and another one is related to empirical universality 

which is an arbitrary extension of universality. This has been clarified by Kant in 
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the CPR (B4, p.44) that the second types of judgments are not called synthetic a 

priori judgments but judgments of experience (I have defended this in § 7.3). 

Therefore, the synthetic a priori judgments (a priori principles and laws) are 

possible due to the nature of the mind and the unity between mind and nature. 

 

8.6 The Synthesis of Categories 

 

Kant’s famous quotation “Conception without perception is empty and 

perception without conception is blind” is well known to us (students and 

scholars of philosophy) but we often miss the right meaning of the argument that 

both the conception and perception make experience possible. Without the 

experience of an object, the conception and perception are incomplete. Thus, the 

judgments about the objects of experience involve concepts because when we 

think about the objects, we think of them in terms of categories (but his critics 

think otherwise). The application of categories is synthetic because the 

knowledge of objects is possible only through judgment and such judgment is 

possible only through the faculty of thinking. Categories as ‘forms of thought’ or 

‘pure concepts’ make knowledge from given materials. But it should be kept in 

mind that the pure concepts themselves cannot give us knowledge of things 

because in the absence of intuition there is no scope for the judgment. We make a 

judgment on the basis of perception. We do not have any other direct 

communication of the knowledge of objects of experience but through our 

judgments. Valid and true judgments are instances of knowledge. Therefore, our 

knowledge of the objects of experience involves both conceptions and 

perceptions. 
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Kant’s conception of an object is that it is only known in terms of categories. It 

means that an object cannot be thought without categories. In the scientific sense, 

the categories must be recognized as a condition of the possibility of experience. 

This condition contains the objective validity of categories. The representations 

are synthesized in consciousness through categories. There would be no object 

without synthesis and categories are the modes of synthesis. For example, the 

categories like cause and effect and substance and accident are nothing but the 

ways in which representations are united with one another. The experience of an 

object would not be possible without such a synthesis. 

 

In Chapter Three, I have argued that according to Kant, the data of perception 

has to be ordered by means of inner sense in time (i.e., the different moments and 

aspects of the manifolds). I have explained how synthetic unity is achieved. The 

different moments and aspects of the manifold have to be received in human 

consciousness and the manifold though many are a unity (whole). The data is 

collected successively, i.e., in temporal order. This act of data being apprehended 

is due to imagination. But we have knowledge of objects when the object is 

actually given in experience. Thus, it becomes obvious that actual knowledge 

depends not only on empirical data but also on their synthetic unity affected by 

the imagination by means of schemata as well as conceptual unity affected by the 

apperception. Therefore, when we have images and schemas, and when we judge 

them through categories (substance-accident and cause-effect) we have 

conceptual synthetic unity. But the figurative synthesis and intellectual syntheses 

like the constructions of geometrical figures in imagination and imaginary space 

and time in theoretical physics are transcendental. 
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The objects of experience are subsumed under categories through the mediation 

of transcendental schema giving coherence and order to our sense 

representations. Therefore, this proves that Hume was wrong to consider a priori 

knowledge to be derived from experience147. 

 

8.7 The Functions of Categories in the System148 

 

Human beings perceive objects spatio-temporally and think of them by means of 

categories. The uniformity that we get in our nature is due to the uniformity that 

we have in our minds. So long as our sensibility and understanding remain the 

same, space, time and categories form the foundation of human knowledge. Kant 

has expressed this view in the portion on Transcendental Deduction of the CPR 

(A 126, p.147). 

 

By ‘Deduction’ Kant means nothing but the demonstration in the sense of proof 

of a right or the establishment of a legal claim. In the epistemological sense, it is 

the transcendental deduction that shows how the categories not derived from 

experience are still valid of the object of experience. The transcendental 

deduction shows the possibility of synthesis a priori (synthesis) but the empirical 

deduction does not because it is mainly (only) concerned with the fact of 

 
147The existence, therefore, of any being can only be proved by arguments from its cause or its 

effect; and these arguments are founded entirely on experience. If we reason a priori, anything 

may appear to be able to produce anything. (David, H., An Enquiry Concerning Human 

Understanding, Calcutta, Progressive Publishers, 1976, p.130) 

148The word ‘System’ refers to the logical construction of Kant’s philosophy of physics. 
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possessing certain concepts, not with their objective validity. Categories are our 

fundamental vehicles of thought. Kant has entitled the explanation of the manner 

in which concepts can thus relate a priori to objects as ‘Transcendental 

Deduction’. 

 

The category of substance cannot be used as an analytic a priori proposition like 

‘substance is permanent’, but it should be a synthetic a priori proposition 

because when we use it as an analytic a priori proposition we have to prove the 

permanence of substance. But we cannot have such proof dogmatically from a 

category (since it concerns synthetic a priori proposition). The solution is that we 

need to postulate it on the basis of experience (B228/A185, p.215). 

 

I have explained the above in § 4.4 of Chapter Four. I have also critically 

explained how the categories like ‘Substance-accident’ and ‘Cause-effect’ give 

rise to principles and how principles give rise to laws in § 3.11 of Chapter Three 

and in § 7.4 of Chapter Seven. Reason gives us a priori knowledge in physics but 

categories constitute the conceptual aspect of empirical objects. In the absence of 

experience, the categories (and propositions derived from them) will be without 

objects. The a priori proposition of physics must be applied to actual things if 

they are to be called knowledge. Categories do not generate principles and laws 

of physics but give rise to them. The a priori principles of universal science are 

generated from a higher faculty through pure understanding. We do not derive 

categories from experience but they are of a priori origin. The empirical 

knowledge does not supply judgments bearing true universality and strict 

necessity. Sensibility, causality and community are the three different ways of 
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acquiring knowledge of things. Things have to be discovered through perception 

but their relations have to be determined (known) by means of the categories of 

substance, cause and community (interdependent). These categories enable us to 

anticipate the experience. But this does not mean that they can be altered as per 

the need of our experience and change of our theoretical frameworks. Thus, I 

have defended the inalterability of Kant’s categories in Thomas Kuhn’s paradigm 

shifts in § 3.7 of Chapter Three. I have argued that the categories survive the 

shift. The application of the fundamental concepts of a paradigm may be 

extended in another paradigm but their conceptions remain unchanged149. I also 

have disagreed with Einstein when he says that categories are alterable. We 

could have asked him—which categories has he altered? For Kant, the categories 

are fundamental concepts without the application of which no empirical 

knowledge is possible. Einstein and Kuhn have used the word ‘category’ in a 

broader sense in which many other concepts are included in the Kantian list of 

categories. Kant and Kuhn have agreed upon the points that a scientific theory 

cannot be logically proved in reality and there is no finality in empirical science. 

Kuhn thinks that the constitution of a priori changes in every paradigm shift; 

otherwise, there is no such real conflict in the movement of categories from one 

paradigm to another paradigm. 

 

Kant’s epistemological consideration shows that as a philosopher he cannot make 

assertions about the actual objects (or things) because they are met with only in 

experience. According to Kant, all categories are grounded as logical functions 

 
149According to Thomas Kuhn, there is no complete change in theory in the movement of a 

scientific paradigm. The possible change in the movement is in the capacity of problem-solving. 
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of judgment, and in this function, the combination and unity of a given concept 

are already thought. Thus, the categorizing already presupposes combination 

(B131, p.152). 

 

8.8 The Permanency of Substance 

 

Kant’s critics (Hegel and Popper) have criticized him on the grounds of the 

negative argument: “substance is not permanent (momentary) and we have no 

complete idea of its origin”. But his critics are not aware that they are dealing 

with the question of fundamental substance which is shared by both philosophy 

(metaphysics) and science (including sophisticated science). But on the scope of 

Kant’s transcendental philosophy, I have defended Kant’s permanency of 

substance as a necessary postulation and necessary condition for empirical 

knowledge in § 3.5 and § 4.6 of Chapter Four. To acquire knowledge of an object 

we need to presuppose (postulate) permanency, otherwise, we cannot be sure of 

its knowledge. The principle of permanency of substance provides us with the 

principle of constant. Space and time as the first principles of permanency of 

substance make the knowledge of objects possible. They are parts of Kant’s 

transcendental system. Transcendental Analytic as the philosophy of physics 

enquires into the source of a priori judgments in physics. But the two editions 

(1781 and 1787) of the CPR have created some confusion in the minds of his 

readers. I have presented a possible resolution for Dennis Sweet and W. Curtis 

Swabey’s criticisms of Kant’s regarding indecisions created by the two editions 

in § 4.4 of Chapter Four. I have also urged a point that we do not think the 

permanence of substance in the concept of matter but only its permanence in the 
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space that occupies it. Thus, the principle of permanence of substance is not an a 

priori analytic judgment but evidently synthetic.  

 

Things cannot be reduced to their qualities because ‘thing-qualities’ or 

‘substance-accident’ relation is not a logical relation but a cognitive relation. 

Since the principle of permanence makes empirical knowledge possible under no 

circumstance, it can be violated. The reason being so, philosophy and science 

presuppose the possibility of empirical knowledge. If this is the truth the 

‘creation’ of substance is out of the question. This is the point that must be born 

in mind by astrophysicists who constantly talk of the ‘creation of the universe out 

of nothing’. If we allow such creation, then what Kant calls ‘the unity of 

experience’ would be impossible. Kant has expressed this thought in the CPR 

(pp.215-6). But there is no such difficulty in accepting the ‘Big Bang’ as the 

beginning of the universe and time because every kind of (objectified and 

descriptive) space and time is included in the a priori form of Kantian space and 

time. The theories like Relativity and Quantum do not accommodate a priori 

space and time as the forms of intuition (sensibility). The Theory of General 

Relativity and Quantum Theory do not accept a priori space and time as the 

forms of sensibility. But Kant’s notions of indeterminism of things-in-themselves 

and final cause have relevance to Quantum Theory. Therefore, theories like 

‘Theory of Relativity’, ‘Quantum Theory’, ‘String Theory’ and ‘Theory of 

Everything’ do not fit in with some areas of Kant’s philosophy of physics. 

 

In contemporary science, we have sub-atomic particles, molecules, elements and 

matter. The word ‘matter’ is equally substituted with the word ‘substance’ and 
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has been defined as a durable object. Science has assigned some properties to 

matter: (a) It occupies (or takes up) some space. (b) It has weight. (c) It has 

volume. And (d) It has density. The other qualities like colour, feel and taste are 

not taken in generalization as a property of matter. These qualities are subjective 

and change from individual person to person. This has made it clear that ‘matter’ 

is more scientific (systematized) because it has a definition. Matter as substance 

exists spatio-temporally but space itself does not exist. It cannot be substantive 

and substantial like matter. In the same manner, a substance is perceived but its 

permanency cannot be perceived. Permanency of substance does not exist like 

substance because it is also a necessary condition like space and time for having 

the knowledge of empirical objects. In Kant’s case, existence is not a predicate of 

substance. Kant’s principle of substance is different from the definition of 

substance and its generalized properties. But the latter presupposes the former 

because empirical knowledge is presupposed by both science and philosophy. 

 

‘Permanence of substance’ has been made clearer by Kant in this way: if we 

remove all properties which experience has taught us from our empirical concept 

of an object, we still cannot take away the properties through which the object is 

thought of as a substance. Matter (as substance) is perceived and its permanence 

as ‘concept’ of it is not perceived because it goes beyond our perception. Matter 

as an object of experience is not its concept but its permanency in the space that 

it occupies. Therefore, the principle of permanence of substance is not only a 

priori but also synthetic and closely related to the principle of causality. 
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8.9 The Principle of Causality 

 

Kant’s principles of permanency of substance, causality and community as 

analogies of experience are applicable to the perceptible objects of the world. 

The synthetic a priori principles of Kant’s philosophy of physics are not 

applicable to the physics of sub-atomic particles. Hence, atomism as a theory of 

science is avoided by the transcendental philosophy of science, and the laws of 

causality, conservation of mass and the principle of certainty are avoided by the 

physics of sub-atomic particles (and contemporary theoretical physics). Kant’s 

inquiry was not completely theoretical and ontological but essentially 

epistemological. That is why I have also maintained in this thesis that the so-

called ‘epistemological implication’ cannot be completely neglected by science. 

After all, we talk about the human world and universe and human knowledge 

about them. How do we know the objects of the world? How is human 

knowledge as such possible? And what is the role played by reason in the case of 

knowledge? These questions are taken together by the philosophy of science and 

the sciences at the level of presuppositions. Therefore, the question ‘what is it?’ 

presupposes the question ‘how is it?’ 

 

Kant’s inquiries into nature in some sense are similar to the inquiry ‘how do we 

know the reality?’ The latter has a theoretical significance. The theory of the 

universe relies on this question of knowing reality very closely. Almost all big 

theories try to interpret reality. Kant has also attempted to interpret the reality of 

the object and human knowledge in his own philosophical scheme. 
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A category like ‘cause-effect’ can be used only regarding the objects of 

experience. In other words, the categories like ‘inference and subsistence’, 

‘causality and dependence’ and ‘community’ are valid only for the objects of 

reality. They cannot be applied to the objects that are only thought to exist like 

other empirical objects. Knowledge requires both intuition and concept. When 

the category ‘cause-effect’ represents an event or changes the relation, it 

becomes synthetic. For example, the judgment ‘Anopheles’ bite causes malaria’ 

is a synthetic judgment because ‘what caused what’ is not known through the 

concept of ‘Anopheles’ bite’. The causality based on the principle of sufficient 

reason allows us to look for effects (if we have already rejected the causal 

principle). Science even looks for a chain of causal relations in order to find out 

the final (real) cause of the effects. 

 

8.10 Space and Time 

 

In the seventeenth century, the question of the ontology of space and time in the 

form ‘is it a substance in its own right or merely a property of some substance?’ 

was considered within the purview of dogmatic metaphysics. This framework 

suggested that if space and time co-exist and characterize the physical world they 

must be either substance in their own right or else properties of some substance. 

But Kant was not attracted to those options. Rather, he freed them from 

ontological interpretations. In Chapter Six, I have done an exegetical analysis of 

his metaphysical and transcendental arguments for establishing the possibility of 

a priori space and time as forms of intuition. I have argued for Kant’s space as 

metaphysically ideal and transcendentally ideal in § 6.7 of the chapter. I 
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defended the argument that the transcendental expositions of space and time 

show the possibility of pure mathematics. I have also argued that his space and 

time are both conceptual and intuitive. More importantly, I have taken the 

position that Kant’s space and time are not similar to the discursive space and 

time of physics. 

 

Kant has repeatedly reminded us that space and time are part of our sensibility, 

and without sensibility, no object can be represented in human consciousness. 

Had space and time been ‘thing-like’ they would be given only in perception 

(through sensations and intuitions). Propositions given by mathematics would 

have been ‘contingent’ propositions. But by no stretch of imagination can we 

regard ‘7+5=12’ as contingent. Space and time being part of human sensibility 

can be dealt with independently of experience. Thus, both Euclidean and Non-

Euclidean geometries are possible because space can be ‘determined’ a priori. 

Geometrical propositions do not describe ‘actual objects’ but they do describe 

space which means geometrical figures actually exemplified in the ‘forms of 

object’ are to be ascertained through experience. Actual objects are to be 

discovered empirically. If such objects have forms ‘congruent’ with the empirical 

forms of objects then the geometrical propositions transform into judgments. 

Mathematics gives us knowledge only in this sense. 

 

Space and time as forms of intuition are conditions for all our experiences. There 

are differences between an independent existence and existence itself and 

similarly between a formal intuition and form of intuition. The forms of intuition 

and condition cannot be something like reality but we define them in terms of 
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relation to the principles. Therefore, in the Kantian sense, we cannot ascribe 

reality to space and time. 

 

Space and time are not substantive or substantial. Things can be said to be 

existing permanently (in space) but space and time cannot be said to exist. They 

are part of our cognitive nature and so long as this (human) nature does not 

change we cannot free ourselves from the forms of senses (space and time); we 

must perceive things as existing in space and time. Kant has declared that 

concepts like space and substance have a priori origin (CPR, B6, p.45). Again, 

formal intuitions are given according to the forms of sensibility. This means that 

space and time together with categories enable us to have empirical knowledge 

(CPR, p.60). Thus, there is a difference between space and time as the forms of 

intuition and formal intuitions. Kantian scholars taking these two terms for a 

similar meaning would step on the path of misunderstanding.  

 

Modern physicists have taken space as a quantifier and excluded a priori entity 

from it. We can agree with them because Kantian space as an a priori intuition 

does not fit in their activities. But in the broader sense, there is no harm in taking 

Kant’s view because his space is not against any other kinds of discursive and 

relative spaces that are dealt with by the physicists. However, Kant has shown in 

a different way that space exists in us and the whole visible world also exists in 

us, in some sense. This helps us to understand the role of the human mind and the 

place of human beings in the universe. The extensions of universes and galaxies 

are not in our ability to observe and verify. We can have an ideal consideration of 

space where everything is included and enclosed. This ideal space is one and 
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unique. The space defined and explained in accordance with an individual theory 

of theoretical physics is preceded by a priori space. Thus, we cannot think that 

there are laws of physics but no space and time. 

 

I have agreed with Michael Friedman’s opinion that we should not miss the 

‘transcendental elements’ in the Kantian conception of space. Friedman in his 

paper ‘Einstein, Kant and the Relativized Elements’ (p.256) has correctly pointed 

out a weakness of Hermann Von Helmholtz’s program of transforming the 

Kantian conception of space into a psychological one by missing the 

transcendental element in it. I have also argued that the spatial order of things is 

not dealt with by geometry as a branch of mathematics because space as space is 

devoid of any characters. Entities or things are always perceived or at least 

perceivable in principle but space and time are not perceived. Hence, space and 

time are not like substances because they are causally inert (their aspects or 

properties cannot be altered by interacting with any other substances) and 

causally inaccessible (they cannot be perceived like objects or things). They are 

often regarded as infinite. Moreover, some thinkers have doubted that they could 

be substances as God is often thought of as the sole infinite substance. 

 

Physical space as a physical entity is equivalent to our world and universe. To 

Kant, the idea of the world or the universe is not an object but an aggregate idea 

of everything that exists. The knowledge of the world or the universe is just an 

‘Ideal Totality’ and he calls it ‘regulative of thought’, not ‘constitutive of 

thought’. Our perception and knowledge are confined to this or that part of this 

ideal totality. It is merely heuristic in nature and we have no complete knowledge 
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of the world and universe (indeterminism continues). Therefore, Kant has 

maintained that the laws of physics presuppose space and time only on the 

ground that they are forms of intuition. 

 

8.11 The Laws of Motion 

 

The concept of motion is not possible without a priori representation of time 

because it makes the concept possible. The alteration of place as an example of 

motion is possible only under the succession of time. The alteration of the place 

of something is empirical but the succession that determines the representation of 

time series is a pure concept. I have pointed out in § 7.2 Thomas Soren 

Hoffsmann’s view that there exist both empirical and pure elements in the 

concept of motion. I have defended Konstantin Pollok’s view (2006, p.560) that 

these two predicates (empirical concept and a priori concept) cannot be 

collapsed into one. Only time has two contradictory opposite predicates: (a) time 

is an alteration of place and (b) time is not an empirical intuition. I also have 

explained how the concept of motion is applicable to the motion of our outer 

intuition.  

 

Kant’s three laws of mechanics as ‘laws of motion’ are found in his MFNS. He 

has analyzed the concepts of nature and science and explained the criteria of pure 

science so as to establish what conditions must be met for a body of knowledge 

to constitute natural science in general. In connection with Kant’s three laws of 

motion, I have agreed with Eric Watkins and Michael Friedman on the point that 

Kant has tried to give the metaphysical foundation to the Newtonian three laws 
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of motion in the MFNS. I have also explained in the chapter how this foundation 

is made possible by his Metaphysic of Physics (Universal Physics). In § 7.3, I 

have argued that the Newtonian three laws of motion as judgments are the 

judgments of experience from a Kantian perspective (because the principles of 

empirical physics are equivalent to the principles of physics). The Newtonian 

laws of motion are to be taken as higher forms of judgments on the ground that 

objective validity possesses the concepts from both understanding and 

generalization. They are about the object of outer intuition in space bearing both 

pure and impure concepts in them but the synthetic a priori judgments are valid 

of the objects of experience or possible experience. There are also some 

differences between Newton and Kant’s three laws of motion. I have presented 

their laws in a table and analyzed them with explanations in § 7.4 and critically 

examined how the Newtonian laws are not like the Kantian ones because the 

extended universality that they bear in them is not of a priori origin or strictly 

free from empirical admixture. In § 7.4.1, I have investigated the problem created 

by Kant on the consideration of only Newton’s third law of motion as synthetic a 

priori. I have given a possible solution to the problem and explained Kant’s 

objectives behind the consideration. 

 

All of the above is to show that Kant was not doing Newtonian science in the 

proper sense but a philosophy of science to lay the foundation of physics. The 

foundation, here, indicates that both physics and Kant’s philosophy of physics 

presupposes empirical knowledge. 
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8.12 The Presupposition of Experience 

 

Empirical and scientific principles presuppose a priori principles and vice versa. 

Again, all of them presuppose experience or possible experience. Kant’s pure 

understanding is a faculty of rules, according to which we determine the objects 

and events of experience. This pure understanding is a source of a priori 

principle. It should be kept in mind that without such rules, appearance would 

never produce knowledge of the object corresponding to it.  

 

The laws of nature apply the higher principles of understanding to particular 

cases furnished by experience. The instances given by experiences stand under 

the rule. In this way, categories as giving rise to laws of nature depend on those 

higher principles of understanding. The pure understanding is not derived ‘a 

priori’ from the pure concept but from pure intuition. These principles as derived 

from pure intuition are intuitively certain and evident. Empirical knowledge is 

not possible without understanding. According to Kant, our empirical knowledge 

is due to the characteristic of our mind as well as nature.  

 

That empirical knowledge involves understanding also means that it is subjected 

to a priori principles and laws. The a priori principles of pure physics constitute 

the principles of empirical physics. Empirical physics not only presupposes the a 

priori principles and laws to which nature is subjected but is also founded upon 

empirical principles. The principles of physics are identical to the principles of 

empirical physics. This implies that both empirical physics and universal physics 

presuppose empirical knowledge. This empirical knowledge is pre-scientific and 
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does not contain the items that form a system. To form a system, we need 

fundamental concepts. In modern theoretical physics, one of the searches is that 

for the final system of concepts that can describe everything of our world and 

universe. Kant’s system of concepts, on the other hand, seeks to describe the 

possibility of universal science and to lay the metaphysical foundation of 

physics. 

 

8.12.1 The Objects of the World in the System 

 

Kant’s philosophy is also an epistemological investigation of the validity of 

synthetic a priori judgments in physics. When we relate Kant with physics, we 

are relating him with the pure part of physics, which is universal physics. In this 

sense, the containment of synthetic a priori judgments in physics indicates the 

containment of such judgments in Kant’s philosophy of physics. I have also 

argued that the a priori principles are synthetic150. They are not only necessary 

and universal but objectively valid propositions. And it has already been made 

clear that objective validity is gained by the pure concepts only by the act of 

synthesis. The act of synthesis is responsible for the unity of synthesis. The unity 

of synthesis is possible only because of the uniformity of mind, and therefore, the 

uniformity of mind makes possible unity between mind and nature. 

 

The world is full of objects and all the pure concepts and a priori principles of 

physics are meant to be applied to them. The synthetic a priori propositions are 

 
150The essential role of a principle is its applicability to the objects of experience.  A principle as 

applied to an object of experience is synthetic, as argued by Kant. 
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applied to or applicable to experience or at least possible experience, and when 

found valid of experience, we have empirical knowledge. Thus, they presuppose 

empirical knowledge. Therefore, the objective of this thesis would be unclear 

without concluding the possibility of empirical knowledge and their 

presuppositions because all the previous chapters presuppose the objects of the 

world. 

 

8.12.2 The Objects and their Experience 

 

We claim knowledge of an object when an object is given in empirical intuition. 

Knowledge involves judgment and in judgment, we ‘subsume’ the object under a 

concept (e.g. a table). But a given table is a spatial object with shape, size, etc. 

which make up its empirical intuition. In the absence of perception (which 

involves sensations), there is nothing for us to subsume under the concept ‘table’. 

In other words, only when an ostensible object is given, the concept can be 

applied to it: something is perceived through sensations and intuitions (e.g. I 

perceive something and I judge it to be a ‘table’). Thus, in the absence of 

perception, there is no object for us to judge. And accordingly, we do not know 

the object. 

 

The categories which are considered as not conditioned by the formal conditions 

of sensibility are ‘pure’ categories. Such categories cannot have any objective 

significance. There are particular objects and the concept ‘object in general’ is a 

mere abstraction of them. Logically, however, it is flawless. If we ‘suppose’ that 

corresponding to the pure categories there are objects, then those ‘hypothetical’ 
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objects are not conditioned by space and time (which are the human forms of 

sensibility). The concepts of such objects are free from contradictions. Kant calls 

them intelligible objects (noumenon). They are objects ‘merely’ thought of by 

understanding. Contrasted with noumena, we have phenomena that are 

appearances (empirical objects) considered as determined by the application of 

categories.  

 

Primarily, experience gives us knowledge and this experience equivalent to 

empirical knowledge contains both a priori and empirical factors. The former is 

the contribution of the subject (knower) but the latter is dependent on the object. 

Thus, the two faculties of knowledge, ‘sensibility’ and ‘understanding’, are the 

human instruments of knowledge that guarantee ‘communication’, and as a 

consequence, we talk about the common world, though the data differ (sensibility 

and intuition) from person to person. 

 

To have empirical knowledge, we require the principle of permanence. There can 

be no empirical knowledge without the assumption of something that is 

permanent. The empirical judgment is possible only when we apply the 

substance-accident relation (category) to our judgment. Without this application, 

we cannot have an empirical judgment. Thus, the principle of permanence of 

substance makes empirical knowledge possible. 

 

Kant’s principles of permanency of substance, causality and community as 

analogies of experience are only applicable to perceptible objects of the world. 

Kant did not go to the atomic and sub-particle level because they are not 
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perceptible to our naked eyes (bare senses). We need the help of scientific 

instruments to see and study them. Hence, the principle of causality is vital in 

pre-scientific thought. Kant’s inquiry about the possibility of synthetic a priori 

principles in physics is also connected with human cognition. How do we know 

the objects of the world? How is human knowledge as such possible? And what 

are the roles played by pure reason and experience in the case of knowledge? 

These were a few questions that relate his analogies of experience as the 

principles of physics. And these questions are taken together by science and 

philosophy. 

 

Kant’s inquiries are important in many ways because a question like ‘how do we 

know the reality?’ is theoretically significant. The theory of the universe 

importantly carries this question of knowing the reality. In connection with the 

acquisition of knowledge of a cosmological event, I have critically shown the 

two problems—(1) from Ball’s interpretations of making reality; and (2) from 

Ravelli’s interpretation of knowing reality without an observer in § 5.5 of 

Chapter Four. 

 

Scientists and philosophers should be clear about the difference between 

empirical knowledge and scientific knowledge. Empirical knowledge of the 

object of experience is the base of scientific knowledge. Systematized knowledge 

is scientific knowledge and pre-scientific knowledge is empirical knowledge. 
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8.12.3 The Perspective of Transcendental Philosophy 

 

Reason in its narrower sense indicates sensibility, understanding and judgment, 

but in the widest sense, it indicates the faculty of all the three. In conjunction 

with experience, it gives rise to knowledge of things (or objects), but when we 

consider the faculty in isolation, we have ‘pure reason’. It lacks pure intuition 

and hence the principles and conclusions of pure reason are merely formal (or a 

priori). More importantly, it enables us to explain how knowledge of things is 

possible. In this context, the three analogies of experience help us to anticipate 

the possibility of experience. In Chapters Four and Five, I have critically 

explained them. 

 

For Kant, knowledge is experience plus reason. Transcendental (critical) 

philosophy concerned with reason gives us knowledge that is necessary, 

universal and objectively valid and presupposes empirical knowledge. His critics 

(like Hegel, Strawson, and Popper) have wrongly understood that his 

transcendental philosophy gives knowledge of things-in-themselves. Kant has 

made an epistemological distinction between things (objects) and things-in-

themselves. Kant has repeatedly declared in the CPR that things as the objects of 

experience are spatio-temporal but things-in-themselves are not. It neither 

follows a causal rule nor is a category applicable to it. 

 

I have argued that the ‘Transcendental Deduction’ of the CPR (Transcendental 

Philosophy) explains how the synthesis of categories is made possible by 

‘transcendental schemata’ in imagination. Nature, to repeat once more, is the 
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‘lawfulness’ of data of experience. The role of causality is quite vital as it 

enables us to transcend subjectivity on the occasion of the reception of sensation.  

 

8.12.4 The Conjunction of Concept and Intuition 

 

I have already examined, explained and defended that categories are meant to be 

applied to objects of experience. But how is this application of categories to 

objects made possible? Categories as pure concepts of understanding are 

legitimately used when we have perception. The application of a category to the 

objects of perception in principle is independent of intuition. Whatever we know 

is known through concept and empirical intuition. Unless we make judgments, 

we cannot have knowledge proper. Kant has hammered on the point that if a 

truth is merely formal (and independent of intuition), then it is a philosophical 

truth. Without accepting them as such the true employment of categories to 

objects is not possible. Our understanding employing categories judges objects 

on the occasion of perception. Thus, the application of categories to objects is 

made possible by (as conceived by Kant) Transcendental Philosophy. Therefore, 

the principles of pure understanding as conditions of objective employment of 

categories make the application of categories to the objects of experience 

possible. 

 

There are differences between ‘Understanding’ and ‘Pure Understanding’ and 

between ‘Reason’ and ‘Pure Reason’. Understanding is related to empirical 

intuition (perception and experience) in which sensation is present. Pure 

understanding as the faculty of understanding is without empirical intuition and 



186 
 

sensation. That is why the principles of pure understanding are purely formal. 

They are the epistemological principles discovered by transcendental or critical 

philosophy. The knowledge of a thing (or object) requires both concept and 

intuition, but Kant’s philosophy of physics is merely conceptual, and hence 

transcendental judgments are not about things, though their knowledge is 

presupposed. Similarly, when ‘Reason’ is considered in conjunction with 

experience, it gives rise to knowledge of things, but when it is in isolation we 

have ‘Pure Reason’. The principles of pure reason are explanatory. They explain 

to us how knowledge of things is possible.  

 

Transcendental philosophy explains how much we know things independently of 

experience, that is, a priori. Kant has given the example from mathematics that 

we have a priori knowledge of things in mathematics but this knowledge is 

knowledge on the presupposition that there are actual things with empirical 

forms that are ‘congruent’ with geometrical schemas. Physics is different from 

mathematics. It applies mathematics in addition to a priori principles. The 

categories with principles enable us to acquire objective knowledge which is 

universal (true for everybody) and necessary (not contingent). Therefore, 

categories enable us to transcend the subjective data (private and relative data) of 

perception which is the background of human social life (on which knowledge 

and other things depend). 
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8.12.5 The Dual Employment of Pure Concepts 

 

We have knowledge of objects only when pure concepts are applied to empirical 

intuitions. We humans become aware of or are conscious of objects when we are 

affected by (through) our senses. Thus, only when sensations (and intuitions) are 

actually present, we are justified to apply pure concepts of these sensations (and 

intuitions), and such application is to be called an ‘Empirical Employment’. This 

employment is justified because without it, we humans remain cut off from the 

objective or public world. That is, we end up in solipsism151. The very fact that 

we have empirical knowledge has proved that solipsism is untenable. Contrasted 

with this empirical employment of pure concepts (which is the employment of 

pure concepts to appearance) any non-empirical employment is to be called a 

‘Transcendental Employment’. But such employment is not conditioned and 

hence it amounts to the application to things in general and in themselves (i.e. not 

conditioned by space and time, the forms of human sensibility). But no such 

object is available to us because we never come across things which are not in 

space and time. We confront objects (things) only in empirical intuition. The 

transcendental employment is no employment at all.  

 

 

 

 

 
151Solipsism as a philosophical idea accepts only the self to be real in itself (only my mental 

states are real), and anything else outside it is unreal (whatever is outside of it is only the 

modification of my mind). 
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8.13 The Synthetic A priori Judgments of Physics  

 

I have mentioned in the introductory chapter of the thesis that Kant’s whole 

philosophy of science is founded on the general problem of his transcendental 

philosophy—how is synthetic a priori judgment possible in physics, mathematics 

and metaphysics? That is why I cannot do away with his general question of how 

synthetic a priori judgments are possible in physics. I have already argued that 

the problem of ‘containment’ is not a real issue because it refers to a 

‘presupposition’. The physics that contains synthetic a priori judgments are 

presupposed by empirical physics and vice-versa. The words ‘presuppose’ and 

‘contain’ refer to the same thing. Therefore, the difference is only in the language 

used, not in the agreement. 

 

Kant’s philosophy of physics (universal physics) as a part of universal science 

contains synthetic a priori judgments as principles. The Newtonian laws of 

motion cannot be regarded as synthetic a priori judgments because of not being 

free from empirical derivation. The laws of empirical physics depend on a priori 

principles and become laws when universally generalized in experience as 

objectively valid. Those kinds of laws of empirical physics are not synthetic a 

priori judgments. I have defended the possibility of synthetic judgments in the 

previous chapters. Hence, the principle of permanence of substance and the 

principle of causality given in the CPR are the two examples of synthetic a priori 

propositions. These two propositions as principles are not only necessary but also 

synthetic and a priori in origin. Such kinds of propositions, though being thought 

of as a priori, are not analytic but synthetic (CPR, p.45). Popper and Chisholm 
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have failed to understand Kant’s distinction between the ‘A priori Analytic 

Judgment’ and ‘A priori Synthetic Judgment’. According to Kant, the distinction 

is not only confined to the ‘Subject-predicate’ type of judgments and the 

‘Universality’ as a criterion of ‘A priori’ is not similar to ‘Universal 

Quantification’ as the thought of by them. I have explained Kant’s position in 

Chapter Two of this thesis. Analytic truth is different from synthetic (material 

truth). Such truth can be established only through experience. Therefore, the 

philosophers are misled by the ‘logical certainty’. 

 

‘Understanding’ is the faculty of thinking and ‘Pure Reason’ is the faculty of 

understanding and the so-called ‘Judgment’ is made through this faculty of 

thinking. The world where we live is full of objects and if an object is to be 

known by us it has to be given not only in our intuition but also to our faculty of 

thinking. This means the objects of the world are subjected to our mode of 

thinking. 

 

The judgments of physics, which constitute a priori principle of empirical 

physics, are subjective and are also valid for the objects of experience. These 

judgments are valid for the objects of experience because they are the 

fundamental forms of objective thinking of the subject. Objective thinking is a 

kind of thinking about the objects of experience or possible experience under 

pure concepts. The possibilities of synthetic a priori judgments (principles) of 

physics are made possible by our understanding through thinking with pure 

concepts (unity of synthesis). 
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The thinking faculty thinks of objects in its own way, i.e., by subsuming them 

under pure concepts. This thinking of objects by subsuming under a pure concept 

gives rise to an a priori principle of physics and we get such kinds of principles 

in physics. This question breeds some other questions, such as: 

 

 1. How is a category like ‘cause-effect’ completely without any empirical 

element?  

 2. How are the principles of physics synthetic a priori judgments?  

 3. How do the principles of both scientific knowledge and empirical 

knowledge presuppose experience? 

 

Kant has nowhere mentioned that there is no empirical knowledge. There are 

empirical judgments about empirical objects. This type of judgment is an 

instance of contingent knowledge. He proves the five points:  

 

 (1) Physics is not possible without the objects of reality.   

 (2) Experience is the foundation (or the basement) of his ‘Architectonic 

Plan’.  

 (3) The design of his transcendental philosophy is built on this 

foundation. 

 (4) The a priori categories, principles and laws are meaningless without 

the existence of the objects of experience or possible experience.  

 (5) Both pure physics and empirical physics presuppose empirical 

knowledge. 
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Hawking thought that going back in time is possible at least in theory and in the 

same way the distinction between perceptible things and non-perceptible things-

in-themselves is theoretically possible. Even the imaginary space-time 

incorporated in a theory is not excluded from the Kantian space and time. 

According to Kant, things-in-themselves are intellectual and methodological 

objects brought to curb the pretension of human knowledge, i.e. how much we 

can know of an object. This implies that what we can know and what we cannot 

know was clear in Kant’s mind. Thus, Kant’s philosophy of physics, though a 

kind of new metaphysics of physics or universal physics is not all about what we 

cannot know. It follows, as a consequence, that the known object is not ‘wholly’ 

independent of us because it is subjected to human forms (space and time). In the 

end, I once again repeat that the knowledge of all the pure concepts, space and 

time, and a priori principles of the transcendental system are philosophical 

knowledge founded on the possibility of empirical knowledge. All of them 

presuppose the concepts, principles and laws of empirical physics, and both 

universal physics and empirical physics presuppose experience. Thus, Kant’s 

universal physics is a body of a priori concepts, principles and laws. Therefore, 

to conclude in a sentence, Kant’s philosophy of physics is a philosophy about the 

possibility of knowledge of physics and the objects of the world. 
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DIFFERENCES BETWEEN KANT AND NEWTON S THREE LAWS OF 

MOTION 
EAGAM KHALING 

ork on the concepts of motion as a part of his transcendental 

philosophy is found in his critical period publications such as Critique of Pure 

Reason (1781) and Metaphysical Foundation of Natural Science (1786). 

for synthetic a priori propositions (judgments) in physics, mathematics and 

metaphysic and the scientific explanations in his philosophical works make him out 

to be a philosopher of science1. Michael Friedman considers his work on Mechanics 

to be Newtonian in many ways. Newtonian science has remarkable contribution in the 

historical development of modern science. It believed that there are some similarities 

mechanics in Metaphysical Foundation of Natural Science. Here my aim is to show 

of Motion. 

 

        cannot be treated directly without referring to the 

development of modern science. There lie many differences between the two 

in the subjects of pure mathematics and physics are of no less importance2

philosophy of physics is not meta-

different from philosophers like Descartes, Spinoza, Leibniz, Locke and Berkeley. By 

-natural (super-

                                                           

1 According to Moti Bir Rai, Kant can be considered as a philosopher of Science and this can 
be known only by comparing him with other philosophers of science. Kant writes that the 
categories like substance, cause, interaction, etc. are indispensible for both science and 
everyday life. Philosophically minded scientists like Plank, Einstein, Wyle, Heisenberg, Born, 
Bohm and others have extensively written on these topics. All these writers refer to Kant. For 

Journal of the Department of Philosophy, 
Vol. II, University of Calcutta, 1976-77, pp. 87-97. 
2 S.G. Martin considers Critique of Pure Reason as one of the finest works of Kant. According 

were surely sufficient to secure him a permanent place in the history of science. See the 
The Monist, Vol.2, No.1, Oxford University 

Press, 1925, p.258. 
losophical views on natural 

science. 
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natural objects like Critique 

of Pure Reason shows that metaphysics as a science is impossible because it lacks 

empirical intuition. On this line of understanding, it is always good to use his 

philosophical views in the study of contemporary philosophy of physics. Kant has 

taken many ideas from Newton but it does not mean that his philosophy of science is 

Newtonian in character1. We have a reason to agree with Jr. Gordon G. Britton, when 

he expresses the following view in his : 

I take this to imply that a transcendental inquiry is not concerned with the 
correctness of, for instance, Newtonian physics, but rather with the philosophical 
interpretation to be placed upon it. To put it in a slightly diffe

first time in the history of thought, between scientific and philosophical questions 
(p.130). 

 
te him to 

Newtonian science. History tells us that it was the Newtonian science that was 

thought as consistent during the time of Kant. Apart from this notion, no one can 

ignore the concept of object as impossible without the concept of motion in Kantian 

philosophy of science2. We cannot directly relate (as Michael Friedman thinks) the 

Kantian concept and formulation of motion to that of the Newtonian formulation. 

Kant has something different to show to Newtonian mechanics keeping himself 

confined to the scope of his subject. A similar kind of view is also presented by Eric 

Watkins in his article  (pp.312-16). 

the three laws of mechani MFNS3 (pp.80-84). 

consideration of the laws and their corollaries in totality was essential for 

understanding the laws of motion; and this was well realised by Maxwell who 

                                                           

1 

not included in this particular paper because (it needs to be discussed separately) of a thought 
that it might divert the main objective of the discussion.  
2 Kant has equalized matter with motion and vice-versa. Physics is incomplete without motion 

because whatever is movable in space is matter. See his Metaphysical Foundations of Natural 
Science, Translated and Edited by Michael Friedman, New York, Cambridge University Press, 

2004, p.15. 
3 MFNS is the abbreviated form of Metaphysical Foundation of Natural Science and CPR for 
Critique of Pure Reason.  
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enunciation1. The table given below will help us to find out some differences in the 

 

 Newt
Principia  Mechanics from MFNS 

 

The First 

Law 

Everybody continues in its state of rest, 
or of uniform motion in a right line, 
unless it is compelled to change that 
state by forces impressed upon it. 

With regard to all changes of 
corporal nature the quantity 
of matter taken as a whole 
remains the same, and is 
neither increased nor 
decreased. 

 

The 
Second 

Law 

The change of motion is proportional to 
the motive force impressed; and is made 
in the direction of the right line in which 
that force is impressed. 

Every change of matter has 
an external cause. 
(Everybody remains in its 
state of rest or motion in the 
same direction and with the 
same velocity unless it is 
compelled by an external 
cause to forsake this state).  

 

The 

Third 

Law 

To every action there is always opposed 
an equal reaction: or, the mutual action 
of two bodies upon each other are 
always equal, and directed to contrary 
parts. 

In all communication of 
motion, action and reaction 
are always equal to one 
another. 

         

conservation. Kant states that quantity of matter must be conserved throughout the 

statement of the conservation law is a consequence of his First Analogy of 

                                                           

1 S. Chandrasekhar starts by mentioning how Newton has proceeded to his second lesson to 
formulate the basis for his entire dynamics in the form of three laws of motion and five 

corollaries as an essential part of the laws and he did this only after writing the introductory 
lesson on fundamental notions. The repaired three laws are: (i) Everybody continues in its 
state of rest, or of uniform motion in a right line, unless it is compelled to change that state by 

forces impressed upon it. (ii) The change of motion is proportional to the motive force 
impressed; and is made in the direction of the right line in which that force is impressed. (iii) 

To every action there is always opposed an equal reaction: or, the mutual action of two bodies 
upon each other are always equal, and directed to contrary parts. See his 
for the Common Reader Kolkata, Oxford University Press, 2012, pp. 22-31. 
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Experience1

line.  It tells us that velocity of everybody is constant unless changed by force. 

According to it, acceleration is produced by force. It assumes the existence of force 

and defines it as the only agent that can produce acceleration. The property offering 

resisting force in opposition to any body that changes or tends to change its velocity 

is called inertia. 

force is measured by balancing it by a known force as in the operation of weighing a 

body. For ins

velocity from µ to v. The momentum of a body at any instant is defined as the 

first law of motion in Kant

rather than change of motion and forces. This second law of mechanic is also 

connected to his Second Analogy of Experience2.  

        

motion for all practical purpose are more or less identical.  He further adds to it that 

Kant goes beyond Newton by providing an a priori proof of the truth of this law and 

a satisfactory ontological account of how action and reaction occur3. The ontological 

account provided for the communication of motion (action and reaction) can only be 

Moti Bir 

Rai  

       When Kant deals with community (action and reaction), he is dealing with the a 

priori conditions of empirical knowledge. To abandon the principle of community is 

equivalent to giving up belief in gravitation. If material bodies do not gravitate, then 

                                                           

1 In all change of appearances substance is permanent; its quantum in nature is neither 
increased nor diminished. See Critique of Pure Reason, Translated by John P. 
Mahaffy, London, Macmillan & Co. Ltd., 1958, p.212. 
2  All alterations take place in conformity with the law of the connection of cause and effect. 
See Critique of Pure Reason, Translated by John P. Mahaffy, London, Macmillan & 
Co. Ltd., 1958, p. 218.    
3 Kant and the Sciences, 

Edited by himself, New York, Oxford University Press, 2001, p.146.  
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both Newton and Einstein must be credited with having solved a pseudo-problem. 

Gravitation is a technical name for what Kant calls reciprocal action (interaction) 

between and among material bodies. (p.96)  

       

Philosophy of Science (p. 93-119). According to Duncan, 

I. 

principle that matter is neither created nor destroyed in natural event. But 

mechanics because it is not about the conservation of mass (matter) in the 

communication of motion (p.100). 

II. 

of the lifelessness of matter, a principle which Kant thought to be necessary for 

the possibility of a science of nature. In the second law, Kant rejects the 

Newtonian force of inertia which carries the connotation of a striving by a body 

to remain in a given condition. For Kant, inertia signifies merely the complete 

lifelessness of matter alone, which means that any change in the state of a body 

is not self-caused (p.101).  Gorden G. Brittan points out in 

Science that the so-

force (p.161). According to him, Kant intended to eliminate the concept of 

inertial force and this elimination has three aspects: i) The inertial force 

preludes the possibility of mathematical physics.  ii) The concept of inertial 

force is empty. iii) Nothing but the opposite motion of another body can resist a 

 

III.  of a body 

of inertia or the lifelessness of matter, a body can have no causal effect upon 

another, and, therefore, cannot be reactive, unless it is in motion. Thus drawing 

from his second law, a reactive as well as active body must be in motion; 
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reaction is the motion of a body and is measurable as moving force.  Therefore, 

1 

(p. 101-2). 

 was a programme of doing philosophy 

of science. He was not directly concerned with any kind of experiment and 

generalisation of the laws but with the consideration of laws of mechanics as 

synthetic a priori MFNS are related to 

CPR.  The principles incorporate certain categories 

which are a priori and the laws incorporate certain principles which are synthetic a 

priori propositions. When these principles are applied and valid of objects of 

experience or reality then they become synthetic a priori judgments. For Kant, the 

three laws of mechanics are synthetic a priori judgments. His programme in the 

formulation of the three laws of mechanics was to establish his main project of 

showing a possibility of synthetic a priori judgments in physics. Therefore, the main 

possibility of synthetic a priori judgments in physics. 
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