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CHAPTER 1

The ‘Brain problem’

‘Mind problems), hypothesis of ‘embedment’
and the neurophilosophical method

“Strange coincidence, that every man whose skull has been opened had a
brain!”
Ludwig Wittgenstein

1.1 The ‘Brain problem’

111 ‘Mind problems’ in the ‘philosophy of mind’

The mind and its relationship to the brain have been investigated extensively in
neuroscience and philosophy. However, either way of their determination raises
principal problems whose solution seem rather difficult. These problems shall
be called ‘mind-problems’ (see Figure 1) and are discussed either implicitly or
explicitly in the ‘philosophy of mind’.

Empirically, the mind is determined by neuronal states, which are supposed to
characterize the brain. Neuronal states of the brain are investigated empirically and
related directly to different psychological and physiological functions. Meanwhile
mental states can neither be investigated empirically nor related directly to neu-
ronal states. Unlike neuronal states, mental states are not accessible in Third-Person
Perspective, which makes their direct empirical investigation impossible. Since they
are accessible in First-Person Perspective only, mental states can neither be related
directly to psychological and physiological functions nor to neuronal states. Due to
the inability to directly relate mental states to neuronal states, mental states cannot
be detected and recognized within the brain as being characterized by neuronal
states. Both problems, empirical accessibility of mental states with respect to the
brain and the empirical relation between brain states and mental states remain,
therefore unclear. Accordingly, one may speak of an ‘empirical mind problem’.

Both subjective experience and contents of mental states cannot be detected
and recognized within the neuronal states and thus within the brain. For example,
subjective experience of certain events within the environment cannot be related
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‘Empirical mind problem’: No detection of mental states
within neuronal states i.e. brain states

I

Mental states

e

Philosophy of mind
First-Person Perspective Mental properties
‘Epistemic mind problem’: ‘Ontological mind-brain problem’:
No direct access to our own Relationship between ‘mental and
brain as a brain in First-Person physical properties’
Perspective

Figure 1. Philosophy of mind and ‘Mind-problems’

directly to the neuronal states of the brain. Neither the subjective experience, i.e.,
the ‘What is it like” nor its content, i.e., the event to which the subjective experience
refers, can be detected and recognized within neuronal states. If, however, mental
states cannot be detected and recognized within neuronal states, they cannot be re-
lated directly to the brain itself. From this inability to relate directly mental states to
neuronal states, the principal impossibility of an empirical relation between men-
tal states and brain states as neuronal states is inferred (see also Searle 2000:566).
However, the brain might be characterized not only by neuronal states exclusively
but also by some other type of state as well. In this case, the inference from the
inability of empirically relating mental and neuronal states to the principal impos-
sibility of an empirical relation between mental states and brain states remains no
longer necessary. The possibility of the ‘empirical mind problem’ presupposes sub-
sequently the empirical framework of an exclusive characterization of the brain by
neuronal states.

Epistemically, the mind is determined by mental states, which are accessible in
First-Person Perspective. In contrast, the brain, as characterized by neuronal states,
can be accessed in Third-Person Perspective. The Third-Person Perspective focuses
on other persons and thus on the neuronal states of others’ brains while excluding
the own brain. In contrast, the First-Person Perspective could potentially provide
epistemic access to the own brain and its respective neuronal states. However, the
First-Person Perspective provides access only to the own mental states but not to
the own brain and its neuronal states. We subsequently remain unable to detect
and recognize our own brain (as a brain) in First-Person Perspective. Epistemic
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access to the own brain as a brain is not necessarily excluded since it may also be
indirect through some intermediate state like, for example, (experience of) mental
states (in First-Person Perspective). Moreover, it remains unclear whether mental
states, as experienced in First-Person Perspective, refer either to a mind or (rather
indirectly) to our own brain; the epistemic reference of mental states remains to
be elucidated. Both problems, epistemic accessibility to our own brain in First-
Person Perspective and epistemic reference of mental states thus remain unclear.
Accordingly, one might speak of an ‘epistemic mind problem’.

Either the First-Person Perspective, referring to mental states, is distinguished
(and thus dissociated) from the Third-Person Perspective, which rather refers to
neuronal states. Or the First-Person Perspective is reduced, subordinated or elim-
inated in favour of the Third-Person Perspective. In the first case, the First-Person
Perspective can no longer be linked to the brain because otherwise it could not be
distinguished from the Third-Person Perspective. In the latter case, the First-Person
Perspective can be linked to the brain. However, the question for the distinction be-
tween First- and Third-Person Perspective arises. If the First-Person Perspective is
reduced to the Third-Person Perspective, it should refer to neuronal states. This
however is not the case since it e.g. First-Person Perspective rather refers to mental
states. Either solution implicitly or explicitly presupposes the epistemic dichotomy
between First- and Third-Person Perspective with respect to mental and neuronal
states: In the case of distinction between First- and Third-Person Perspective, their
epistemic dichotomy is explicitly presupposed. Though implicitly this remains also
true in the case of subordination or elimination of the First-Person Perspective in
favour of the Third-Person Perspective because otherwise there would be no need
for its resolution by either subordination or elimination. The discussion about the
‘epistemic mind problem’ presupposes subsequently the epistemic framework of
an dichotomy between First- and Third-Person Perspective with respect to mental
and neuronal states.

Ontologically, the mind is determined either by ‘mental properties’ or ‘phys-
ical properties’ There are two possible cases: (i) The mind is distinguished from
the brain by making a distinction between ‘mental properties’ and ‘physical prop-
erties’. It remains unclear, whether such an ontological dichotomy between ‘mental
ontology’, as presupposed by ‘mental properties, and ‘physical ontology’, as pre-
supposed by ‘physical properties), is in accordance with our own i.e. natural world.
Accordingly, the ontological determination of the mind and its relation to the brain
are problematic. (ii) The mind is not distinguished from the brain by reducing
‘mental properties’ to ‘physical properties’ on the basis of the dependence of men-
tal states on the physical states of the brain. However, it remains unclear, whether
‘mental ontology’, as presupposed by ‘mental properties, can be accounted for by
‘physical ontology’, as presupposed by ‘physical properties’. In addition to onto-
logical determination of the mind, the ontological relationship between brain and
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mind is therefore problematic. Either way of ontological determination of the mind
raises thus the question for the ontological relationship between mind and brain.
Accordingly, one might speak of an ‘ontological mind-brain relationship problem’.

The ontological relationship between mind and brain can subsequently be
characterized by dualism or monism (see 3.3.3). Various versions of both dualism
and monism have been developed in past and present philosophical discussion.
These versions concern both determination of ‘mental properties’ and the onto-
logical relationship between brain and mind. ‘Mental properties’ are determined
by mental states (see, for example, Nagel 1986 as well as 3.3.1), information (see,
for example, Chalmers 1996 as well as, 3.3.3) or physical states (see 3.3.1). The
relationship between mind and brain is determined by supervenience (see 3.3.2),
panpsychism (see 3.3.1 and 3.3.3), reductionism (see 3.3.3), eliminativism, etc. (see
3.3.1 and 3.3.3). Despite their elaborated character, all these versions nevertheless
presuppose the possibility of the ontological dichotomy between ‘mental ontology’
(or ‘informational ontology’) and ‘physical ontology’. Even if ‘mental ontology’
is supposed to be accounted for by ‘physical ontology), at least the possibility of
‘mental ontology’ must be presupposed because reduction to ‘physical ontology’
would otherwise not be necessary. The discussion about the mind-brain relation-
ship and thus the ‘philosophy of mind’ in general presuppose subsequently the on-
tological framework of ‘mental ontology” and ‘physical ontology’: The ‘philosophy
of mind’ as such would be impossible without the concurrent implicit or explicit
presupposition of both ‘physical ontology’ and ‘mental ontology’.

1.1.2  ‘Brain Problem’ in the ‘philosophy of the brain’

In contrast to the mind and its relationship to the brain, the discussion of the em-
pirical, epistemic and ontological determination of the brain itself is rather ne-
glected in philosophy. While determination of the mind is considered as highly
controversial (see 1.1.1), definition of the brain is regarded as rather unproblem-
atic and clear-cut. Determination of the brain can subsequently be characterized
rather by implicit presuppositions and unquestioned definitions. Both, implicit
determination of the brain in philosophy (see 1.2.1. for more extensive discussion)
and its potential linkage to the ‘mind problems), shall be illustrated briefly in the
present section and more extensively in the following part (see 1.2.1). Consider-
ing the involvement of the brain in the ‘mind problems’ (see 1.1.1), determination
of the brain itself may be discussed explicitly. Various options of empirical, epis-
temic and ontological determination of the brain may be considered which, in turn,
might influence the determination of the mind. As such, potential escapes from the
impasses posed by the ‘mind problems’ may be revealed.
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Empirically, the brain is (usually) defined by neuronal states (in neuroscience)
that are regarded as constitutive for the brain as a brain. However, considering the
dependence of mental states on brain states (see 1.1.1), exclusive characterization of
the brain by neuronal states might be inappropriate. Neuronal states are character-
ized as (classical; see 3.3.3 for further determination) physical states. If definition of
brain states by neuronal states might be inappropriate, brain states may no longer
be determined as physical states (in the classical sense). Other potential options for
the empirical determination of brain states include definition by mental states (as,
for example, in panpsychistic theories; see 3.3.1), functional i.e. computational and
informational states (see 3.3.1) or dynamic states as non-mental and non-physical
states (see 3.1.2). Definition of the brain by these different types of states may, in
turn, influence the determination of empirical investigation of mental states and
their relation to brain states. The ‘empirical mind problem’ might subsequently be
undermined and complemented by an ‘empirical brain problem’.

Epistemically, the brain is (usually) defined by physical abilities and inabilities
(in epistemology and philosophy). Epistemic abilities and inabilities are rather re-
lated to the mind than the brain. However, considering the inability of the brain to
detect and recognize itself as a brain in First-Person Perspective (see 1.1.1), deter-
mination of the brain by physical abilities and inabilities exclusively might be in-
appropriate. One may therefore attribute at least one specific epistemic inability to
the brain i.e. the inability to detect and recognize itself as a brain. Another potential
option for the epistemic determination of the brain consists in the direct definition
of the brain by those epistemic abilities which are usually associated with the mind
like, for example, the First-Person Perspective. Definition of the brain by epistemic
abilities and inabilities may, in turn, influence the determination of the epistemic
relationship between First-Person Perspective, mental states, and brain states. The
‘epistemic mind problem’ might subsequently be undermined and complemented
by an ‘epistemic brain problem’.

Ontologically, the brain is (usually) defined by ‘physical properties’ (in on-
tology and philosophy). ‘Mental properties), in contrast, are rather related to the
mind. However, considering the dependence of the possibility of the mind on the
existence of a brain (see 1.1.1), ontological determination of mind and brain by
‘mental and physical properties’ might be inappropriate. Whereas determination
of the mind by either ‘mental or physical properties’ remains problematic (see
1.1.1), definition of the brain by ‘physical properties’ has rarely been questioned.
If the definition of the brain by ‘physical properties’ is inappropriate, the brain
might be defined by other ‘ontological properties’ like, for example, ‘mental prop-
erties’ (see T. Nagel as well as 3.3.1 and 3.3.3). Another potential option for the
ontological determination of the brain consists in the assumption of ‘non-mental
and non-physical properties’ (as, for example, by ‘informational properties’; (see
3.3.1 and 3.3.3). Or one may abandon the notion of ‘ontological properties’ al-



6

Chapter 1

‘Empirical mind problem’  ‘Epistemic mind problem’  ‘Ontological mind-brain problem’
‘BRAIN PROBLEM’
Empirical definition Epistemic definition Ontological definition
of the brain of the brain of the brain

- =

’ Solution of the ‘mind problems’

Figure 2. Linkage between the ‘Brain problem’ and the ‘Mind problems’

together by replacing them with ‘ontological relation’ (see 3.3.2 and 3.3.3). These
different definitions of the brain may, in turn, influence the determination of the
ontological relationship between mind and brain. The ‘ontological mind-brain re-
lationship problem’ might subsequently be undermined and complemented by an
‘ontological brain problem’.

Taken together, one may speak of a so-called ‘brain problem’ (see Figure 2).
The ‘brain problem’ can be defined as the problem of empirical, epistemic and on-
tological determination of the brain. The ‘brain problem’ as an empirical problem
i.e. ‘empirical brain problem’ concerns the determination of brain states and their
relation to neuronal and mental states. The ‘brain problem’ as an epistemic prob-
lem i.e. ‘epistemic brain problem’ concerns the determination of epistemic abilities
and inabilities of the brain itself. The ‘brain problem’ as an ontological problem
i.e. ‘ontological brain problem’ concerns the specific ontological determination of
the brain itself independent from the mind. The ‘brain problem’ is reflected in the
so-called ‘dilemma of the brain’ (see 1.2.2) — ‘brain problem” and ‘dilemma of the
brain’ are necessarily tied together. Resolution of the ‘brain problem’ should subse-
quently lead to resolution of the ‘dilemma of the brain’. As such the ‘brain problem’
might undermine and complement the ‘mind problems’ (see 1.1.1): The ‘brain
problem’ undermines the ‘mind problems’ by tracing the problems in empirical,
epistemic, and ontological determination of the mind back to particular ways of
determination of the brain. The ‘brain problem’ complements the ‘mind problems’
by accounting for the brain which as such is rather neglected in determination of
the mind though it is involved directly or indirectly as one essential component
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Empirical, epistemic and ontological
determination of the brain

Philosophy of the brain

Development of appropriate concepts in Linkage between the ‘brain problem’
neuroscience, epistemology and ontology and the ‘mind problems’

Figure 3. Characterization of the ‘philosophy of the brain’

in the ‘mind problems’. Resolution of the ‘brain problem’ should therefore lead to
solution and transformation of the ‘mind problems’. The ‘brain problem’ provides
subsequently a broader and foundational framework for the ‘mind problems’ (see
3.3.3. for an exact definition of such a ‘broader and foundational framework’). Em-
pirical, epistemic and ontological determination of the brain might be regarded as
a necessary condition for the possibility of developing a ‘philosophy of the brain’
(see Figure 3). A ‘philosophy of the brain’ can be defined by three characteristics
which built upon each other: (i) empirical, epistemic and ontological determina-
tion of the brain, (ii) development of appropriate empirical, epistemic and onto-
logical concepts as the appropriate framework for the determination of the brain,
and (iii) consideration of implications of both determination and concepts for tra-
ditional philosophical problems by linking the ‘brain problem’ to the ‘mind prob-
lems’. As such the ‘philosophy of the brain’ might undermine and complement the
‘philosophy of mind’: The ‘philosophy of the brain’ undermines the ‘philosophy
of mind’ by tracing the ‘mind problems’ back to the ‘brain problem’. The ‘philos-
ophy of the brain’ complements the ‘philosophy of mind’ by discussing explicitly
determination of the brain as one essential component in the ‘mind problems’. The
‘philosophy of the brain’ might subsequently provide a broader and foundational
framework (see 3.3.3. for exact definition of ‘foundational’) for the ‘philosophy
of mind’.

The present book focuses on the ‘brain problem” and consecutive development
of a ‘philosophy of the brain’ The ‘brain problem’ is exposed in further detail in
the present chapter. First, implicit or explicit determination of the brain in current
neuroscience, epistemology and ontology is discussed in further detail by raising
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the questions for its What, How, When, Where and Why (see 1.2.1). Second, the
‘brain problem’ is reflected in the ‘dilemma of the brain’ which describes contra-
dictory assumptions with respect to the brain (see 1.2.2). Third, the brain is deter-
mined in empirical, epistemic and ontological respect by suggesting the hypothesis
of ‘embedment’ (see 1.3). Fourth, a special method i.e. neurophilosophy is devel-
oped in order to enable empirical, epistemic and ontological determination of the
brain (see 1.4). The second chapter investigates epistemic abilities and inabilities
of the brain itself by developing a so-called ‘epistemic-empirical relationship’ (see
Chapter 2). This ‘epistemic-empirical relaitonship’ can be considered as the basis
for novel empirical (see 3.1), epistemic (see 3.2) and ontological (see 3.3) determi-
nation of the brain in the third chapter. The second and third chapter can thus be
considered as the core chapters of the present book. The fourth and final chapter
refers to and provides resolution of the ‘brain problem’ and the ‘dilemma of the
brain’ (see 4.1 and 4.2). Moreover, it demonstrates solution and transformation
of the ‘mind problems’ by resolution of the ‘brain problem’ (see 4.3). Finally, the
novel determination of the brain may lead to a ‘paradigm shift’ in neuroscience,
epistemology, ontology and philosophy (see 4.4).

In order to get an overview, one might start by reading the first (1.1-1.3) and
fourth chapter. From there on, one may decide the further reading according to
the respective interest. If one is primarily interested in relation between empirical
brain function and epistemic abilities/inabilities, one should focus on the second
chapter and Chapter 3.1. If one is primarily interested in epistemic and ontological
questions, one should focus rather on Chapters 3.2 and 3.3. If one is strongly inter-
ested in methodological questions, one should focus on Chapter 1.4. However, all
sections and chapters are closely linked to and built upon each other so that for a
full understanding all chapters should be read. In order to preempt criticism from
both neuroscientists and philosophers, it should be noted that the main focus of
the present book is put on the linkage between empirical brain function, epistemic
abilities/inabilities and ontological implications. Both, neuroscientific and philo-
sophical details can subsequently not be as elaborated as necessary. It should there-
fore be kept in mind that the present book is a neurophilosophical investigation
rather than a purely philosophical or neuroscientific inquiry. As such, it focuses
on the resolution of the ‘brain problem’ with the consecutive development of an
outline for a ‘philosophy of the brain’.

1.2 Definition of the brain and ‘dilemma of the brain’

The ‘brain problem’ is manifest in the empirical, epistemic and ontological domain
(see 1.1.2). This is reflected in presupposition of a particular determination of the
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brain in neuroscience, epistemology and ontology (see 1.2.1) which is often pre-
supposed rather implicitly. Moreover, this determination of the brain, either im-
plicitly or explicitly, leads to contradictory assumptions accounting for a so-called
‘dilemma of the brain’ (see 1.2.2). For this reason, this section illustrates the ‘brain
problemt’ in further detail.

1.2.1  The definition of the brain

In the following, the often remaining implicit determination of the brain in philos-
ophy shall be investigated briefly by raising its What, How, When, Where and Why.
The ‘What’ focuses on the definition of the brain. The ‘How’ illustrates possible
ways of characterization of the brain while the ‘When’ points out its constitutive
features. The ‘Where’ discusses the different methods and disciplines being preoc-
cupied with the investigation of the brain. Finally, the ‘Why’ focuses on the reasons
and advantages of having a brain. Each question concerns all three domains empir-
ical, epistemic and ontological. The questions will be raised here in the first chapter
and answered in the fourth i.e. final chapter.

What is the brain?
Empirically, the brain is often regarded as a purely physical device. Neuronal states
can be accounted for entirely by laws of (classical) physics so that the brain is de-
termined as a ‘physical brain’ which resembles machines similar to, for example,
computers. Since neuronal states of the brain are distinguished from mental states,
the latter cannot be detected within the former. The empirical dissociation between
neuronal and mental states leads subsequently to detachment of mental states from
the brain, resulting in the ‘empirical mind problem’ (see 1.1.1). Definition of the
brain as a biological device emphasizes the role and function of the brain within an
organism (see Searle 1997 as well as 3.3.3). However, since the brain as a biologi-
cal device can still be reduced to the (classical) physical laws, there is no principal
difference between the biological and physical definition of the brain.
Epistemically, the brain is often characterized by Third-Person Perspective ex-
clusively. The Third-Person Perspective allows for ‘physical judgment’ (see 2.4.3)
and thus for recognition of neuronal states in the brain (of another person or the
own brain as another brain; 2.3.1). The First-Person Perspective, in contrast, re-
mains unable to account for neuronal states; instead it is rather associated with
‘phenomenal experience’ of mental states (see 2.4.1). Since mental states cannot
be detected within the brain itself, the First-Person Perspective is separated i.e. de-
tached from the brain. The epistemic dissociation between First- and Third-Person
Perspective leads subsequently to detachment of the First-Person Perspective from
the brain, resulting in the ‘epistemic mind problemy’ (see 1.1.1). This is also reflected
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in the dissociation between ‘subject of recognition’ and ‘object of recognition’ with
respect to the brain. The brain has often been regarded as the ‘object of recogni-
tion’ being accessible in Third-Person Perspective. Whereas the brain has not been
related to the ‘subject of recognition’ the latter presupposing First-Person Perspec-
tive (see 3.2.1). Instead, the epistemic abilities of the ‘subject of recognition’ and
the First-Person Perspective have rather been attributed to a mind as distinguished
from the brain.

Ontologically, the mind is characterized by ‘mental properties’ and ‘mental on-
tology’ while the brain is often described by ‘physical properties’ and ‘physical on-
tology’ However, since the mind cannot be detected within the brain itself, ‘mental
properties’ are separated i.e. detached from the ‘physical properties’ of the brain
and ultimately from the brain altogether (except in panpsychism; 3.3.1 and 3.3.3).
Consequently, ‘mental ontology’ is distinguished from ‘physical ontology’ The on-
tological dissociation between ‘physical properties/ontology’ and ‘mental proper-
ties/ontology’ leads subsequently to detachment of the mind from the brain, re-
sulting in the ‘ontological mind-brain relationship problem’ (see 1.1.1). The mind-
brain problem discusses the ontological relationship between brain and mind and
thus between ‘physical and mental ontology’ Considering the fact that there is no
mind (in humans) without the existence of a brain while, at the same time, the for-
mer cannot be detected within the latter, the mind-brain problem becomes even
more puzzling.

How can we characterize the brain?

Empirically, the brain is often characterized by neuronal states as physical states
exclusively. However, because neuronal states i.e. physical states cannot account for
mental states, one may speak of ‘empirical underdetermination’ of the brain. Or
the brain is characterized by mental (or informational) states (see the discussion of
the theories by T. Nagel and D. Chalmers in 3.3.1 and 3.3.3). Since, however, mental
(or informational) states cannot be detected within the brain itself, one may speak
of ‘empirical overdetermination’ of the brain in this case.

Epistemically, the brain is often characterized by Third-Person Perspective and
‘Third-Person Epistemology’ exclusively (see 3.2.1 and 3.2.3). Yet, since the First-
Person Perspective remains absent in the case of an absent brain, one may speak
of ‘epistemic underdetermination’ in this case. The brain might also be character-
ized by First-Person Perspective and ‘First-Person Epistemology’ (see, for example,
T. Nagel 1986). Since, however, the epistemic abilities and inabilities of the First-
Person Perspective cannot be detected within or directly linked to the brain itself,
one may speak of ‘epistemic overdetermination’.

Ontologically, the brain is often characterized by ‘physical properties” exclu-
sively. Given that ‘physical properties’ cannot account for mental states (and ‘men-
tal properties’), one may speak of ‘ontological underdetermination’ of the brain.
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The brain could also be characterized by ‘mental properties’ (or ‘informational
properties’; see 3.3.1 and 3.3.3). ‘Mental properties’ (or ‘informational proper-
ties’) cannot be detected within the brain itself and one may therefore speak of
‘ontological overdetermination’.

When can we speak of a brain?

Empirically, the brain is often regarded as the highest center that provides the in-
tegration between the different bodily functions. However, the principles underly-
ing and determining processing and function of the brain remain unclear. Neither
the ‘neural code’ nor the ‘unifying theoretical principle’ of the brain are known
yet. In contrast, the ‘unifying theoretical principles’ are known in the case of other
organs as, for example, heart and muscles. The function of ‘blood pumping’ can
be regarded as constitutive for the heart, the ‘contraction theory’ as characteristic
for the muscle (see Searle 1997:198), and the function of digestion is constitutive
for the stomach (see also Schopenhauer 1966, Vol. I, 65). Accordingly, the con-
stitutive empirical feature, which defines the brain as a brain in empirical regard,
remains unclear.

Epistemically, the brain is often characterized by various physical abilities
ranging from sensory-motor functions to cognitive functions (the latter often be-
ing regarded as epistemic). These physical abilities may also be performed by ar-
tificial devices like machines and computers (see 3.1.4). Meanwhile the epistemic
abilities and inabilities of the brain remain unclear. Even if some of the physical
abilities like, for example, cognitive functions may be regarded as epistemic abili-
ties, the specific epistemic inabilities of the brain remain nevertheless unclear. The
specific epistemic inability may distinguish the brain from other devices like com-
puter in epistemic respect. Accordingly, the constitutive epistemic feature, which
defines the brain as a brain in epistemic regard, remains unclear.

Ontologically, the brain is often characterized by ‘physical properties’ (or ‘in-
formational properties’). Other devices, e.g. machines and computers, can be char-
acterized by ‘physical properties’ (or ‘informational properties’) as well. These ‘on-
tological properties’ can subsequently not be considered as constitutive for the
brain as a brain. The brain has also been characterized by ‘mental properties’
(see, for example, Nagel 1986). However, since these ‘mental properties’ cannot
be detected within the brain itself, this ontological definition remains at least ques-
tionable (see 3.3.1 for further discussion). Alternatively, one may assume an on-
tological characteristic which is different from both ‘physical and mental proper-
ties’ and thus from ‘ontological properties’ altogether. Accordingly, the constitu-
tive ontological feature, which defines the brain as a brain in ontological regard,
remains unclear.
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Where can we investigate the brain?

Empirically, the brain and its brain states are often characterized by neuronal states
as physical states. Neuronal states, i.e. physical states, are accessible only in Third-
Person Perspective. Neuroscience, which investigates neuronal states, can therefore
be defined as ‘Third-Person Neuroscience’ (see 3.2.1 for definition). Unlike neu-
ronal states, mental states are accessible only in First-Person Perspective. As such
mental states are excluded from “Third-Person Neuroscience’. Accordingly, restric-
tion of neuroscience to “Third-Person Neuroscience’ leads to exclusion of men-
tal states from empirical investigation (see 3.2.1) which makes a ‘neuroscience of
mind’ impossible.

Epistemically, the brain and its brain states are often characterized by physical
abilities and inabilities while epistemic abilities and inabilities are rather related
to mental states and the mind. As such the brain is excluded from epistemology.
Epistemology can subsequently be characterized rather as an ‘epistemology of the
mind’ than an ‘epistemology of the brain” (see 3.2.1). Accordingly, restriction of
epistemology to mental states as an ‘epistemology of the mind’ leads to exclusion
of brain states and thus the brain itself from epistemic investigation which makes
an ‘epistemology of the brain’ impossible.

Ontologically, the brain is often characterized by ‘physical properties’ while the
ontological discussion focuses rather on ‘mental properties’ and their ontological
relationship to ‘physical properties’. Due to its focus on ‘mental properties, ontol-
ogy presupposes at least the ontological possibility of the mind, either implicitly
or explicitly, which results in ontological distinction between mind and brain. As a
result, the brain is excluded from ontology. Ontology can subsequently be charac-
terized rather as an ‘ontology of the mind’ than an ‘ontology of the brain’. Accord-
ingly, the restriction of ontology to ‘mental properties’ as an ‘ontology of the mind’
leads to exclusion of the brain itself from ontological investigation which makes an
‘ontology of the brain’ impossible.

Why do we have a brain?

Empirically, the brain is often characterized by integration between different bod-
ily functions, which is supposed to be necessary for adaptation of the organism
to the environment. The brain may thus be necessary for adaptation to the envi-
ronment. However, the exact empirical mechanisms by means of which the brain
organizes and integrates the different bodily functions with respect to the envi-
ronmental context remain unclear. It is, for example, unclear whether integration
between different functions can be considered as the constitutive empirical feature
of the brain (see above). The constitutive empirical feature of the brain must be
attributed a particular function which, in turn, may account for better adaptation
of the organism to the environment. However, neither the constitutive empirical
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feature of the brain i.e. its ‘neural code’ (see above) nor its particular function for
the organism within the environment are known yet.

Epistemically, the brain is often characterized by various abilities as, for ex-
ample, cognition and emotion, which are supposed to be necessary for better ori-
entation of the organism within the environment. The brain may in consequence
be necessary for orientation within the environment. However, the exact epistemic
mechanisms by means of which the brain integrates and organizes cognition and
emotions with respect to the environmental context remain unclear. It is, for ex-
ample, unclear whether these abilities can be considered as the constitutive epis-
temic feature of the brain (see 1.2.1). The constitutive epistemic feature must be
attributed a particular function, which, in turn, may account for better orienta-
tion of the organism within the environment. However, neither the constitutive
epistemic feature of the brain i.e. a specific epistemic ability or inability (see above)
nor its particular function for the organism within the environment are known yet.

Ontologically, the brain is often characterized by the ability to develop different
(and virtual) types of ontology like, for example, ‘physical and mental ontology’.
These different ontologies are supposed to be necessary for both better distinction
between different environments and more accurate prediction of potential (i.e. vir-
tual) changes in the latter by the organism. However, the exact ontological mecha-
nisms by means of which the brain is able to develop different (and virtual) types of
ontology remain unclear. It is, for example, unclear whether ‘physical properties’,
which are often supposed to be the constitutive ontological feature of the brain (see
above), can account for the ability of our brain to develop different (and virtual)
types of ontology. However, neither the constitutive ontological feature of the brain
i.e. ‘physical properties’, ‘mental properties’ or another ontological characteristic
(see above), nor its particular function for the organism within the environment
are known yet.

1.2.2 The ‘dilemma of the brain’

In the following, various dilemma, predominating either implicitly or explicitly the
current discussion about mind and brain, shall be revealed. The term ‘dilemma’
points out logically contradictory assumptions i.e. two assumptions (A1, A2) that
contradict each other. These assumptions are derived from conclusions (C1, C2)
which, in turn, are inferred from two premises (P1, P2) respectively. A dilemma in
this sense may be prevalent in different domains. Accordingly, we distinguish be-
tween ‘empirical dilemma), ‘epistemic dilemma), ‘ontological dilemma), ‘disciplinary
dilemma’ and ‘logical dilemma’ It is suggested that these dilemma can be traced
back to a particular definition of the brain. They therefore illustrate the ‘brain
problem’ in a paradigmatic way.
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The ‘Empirical dilemma’

The ‘empirical dilemma’ points out contradictory assumptions about the possi-
bility of empirical linkage between mental states and brain states. On one hand,
mental states cannot be linked to brain states because they cannot be detected and
recognized within the brain states i.e. neuronal states themselves. On the other
hand, mental states can be linked to brain states because their possibility as such is
dependent on the existence of brain states i.e. neuronal states.

Al: Impossibility of linkage between mental states and brain states

P1: Mental states cannot be detected within neuronal states.
P2: Brain states can be characterized as neuronal states.
C1: Linkage between mental states and brain states is impossible.

A2: Possibility of linkage between mental states and brain states

P1: The possibility of mental states depends necessarily on the existence of
neuronal states.

P2: Brain states can be characterized as neuronal states.

C2: Linkage between mental states and brain states is possible.

The ‘Epistemic dilemma’

The ‘epistemic dilemma’ points out contradictory assumptions about the possibil-
ity of epistemic linkage between First-Person Perspective and brain states. On one
hand, the First-Person Perspective can be characterized by mental states, which as
such cannot be linked (directly) to states of the (own) brain i.e. neuronal states.
This is so because mental states refer to events in experience in First-Person Per-
spective while neuronal states refer to stimuli in observation in Third-Person Per-
spective (see 3.1.3 and 3.2.1). On the other hand, mental states can be modulated
and altered by changes in (the own) brain states i.e. neuronal states (though only
necessarily but not sufficiently because neuronal states are only a necessary but not
sufficient condition for mental states; see 3.1.3). The First-Person Perspective can
thus be linked to (the own) brain states.

Al: Impossibility of linkage between First-Person Perspective and brain states

P1: The First-Person Perspective can be characterized by mental states.

P2: Mental states refer to events while brain states as neuronal states refer to
stimuli.

C1: Linkage between First-Person Perspective and brain states is impossible.
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A2: Possibility of linkage between First-Person Perspective and brain states

P1: The First-Person Perspective can be characterized by mental states.

P2: Mental states are necessarily (though not sufficiently) altered by changes
in (the own) brain states as neuronal states.

C2: Linkage between First-Person Perspective and (the own) brain states is
possible.

The ‘Ontological dilemma’

The ‘ontological dilemma’ points out contradictory assumptions about the possi-
bility of ontological linkage between mind and brain. On one hand, the mind can
be characterized by ‘mental properties’ that as such cannot be detected and rec-
ognized within the ‘physical properties’ of the brain (by means of which the brain
is often defined in ontological respect). Linkage of the mind to the brain remains
therefore impossible. On the other hand, the possibility of development of ‘men-
tal ontology’, as presupposed by the mind, depends on the existence of a brain i.e.
the one of the respective philosopher itself. The mind can thus be linked to the
(own) brain.

Al: Impossibility of linkage between mind and brain

P1: The mind can be characterized by ‘mental properties’.

P2: ‘Mental properties’ cannot be detected within the ‘physical properties’ of
the brain (i.e. ‘physical brain’).

C1: Linkage between mind and (physical) brain is impossible.

A2: Possibility of linkage between mind and brain

P1: The mind presupposes ‘mental ontology’.

P2: The possibility of development of ‘mental ontology’ depends necessar-
ily on the existence of the brain (as a ‘physical brain’) i.e. the one of
the respective philosopher itself.

C2: Linkage between mind and (physical) brain i.e. the own brain is possible.

The ‘Disciplinary dilemma’

The ‘disciplinary dilemma’ points out contradictory assumptions about the pos-
sibility of transdisciplinary linkage between philosophy and neuroscience. On the
one hand, philosophy presupposes logical conditions, which must be distinguished
from natural conditions (see 1.4.1), as presupposed in investigation of the brain in
neuroscience. Due to these differences in conditions, direct linkage between philos-
ophy and neuroscience remains impossible. On the other hand, the possibility of
development of logical conditions, as presupposed in philosophy, depends neces-
sarily on the existence of the brain (i.e. the one of the respective philosopher itself)



16

Chapter 1

and its natural conditions because we are not able to philosophize without a brain.
Philosophy i.e. logical conditions can thus be linked to neuroscience i.e. natural
conditions.

Al: Impossibility of linkage between philosophy and neuroscience

P1: Philosophy presupposes logical conditions.

P2: Neuroscience presupposes natural conditions, which must be distin-
guished from logical conditions.

C1: Linkage between philosophy and neuroscience is impossible.

A2: Possibility of linkage between philosophy and neuroscience

P1: Philosophy presupposes logical conditions.

P2: The possibility of development of logical conditions depends necessarily
on the existence of the brain (i.e. the one of the respective philosopher
itself) which presupposes natural conditions by itself as investigated
neuroscience.

C2: Linkage between philosophy and neuroscience is possible.

The ‘Logical dilemma’

The ‘logical dilemma’ points out contradictory assumptions with regard to the role
of the brain. On one hand, the brain can be investigated as an ‘object of recogni-
tion. On the other hand, the brain, as an ‘object of recognition) is investigated with
the brain itself (i.e. the one of the investigator) as a ‘subject of recognition’: While
philosophizing about the brain, we apparently philosophize with the brain. How-
ever, the brain cannot be both ‘subject and object of recognition’ at the same time.
Either the brain is the ‘subject of recognition, which excludes that it is its own ‘ob-
ject of recognition’. Or the brain is the ‘object of recognition’ which excludes that
it is its own ‘subject of recognition’ As a result, characterization of the brain by
both ‘subject and object of recognition’ remains logically contradictory. One may
therefore speak of a ‘logical dilemma’ which reflects a problem of ‘self-reference’
of the brain (see 3.3.4 for more extensive discussion). This is nicely accounted for
by the so-called ‘brain paradox’ (see also Northoff 2001a). An initial presentation
of the ‘brain paradox’ — though not in a strictly logical sense — can be traced back
to Schopenhauer who first considered the brain to be both ‘subject of recognition’
and ‘object of recognition’ (which were inserted in the quote by me): ‘But in so
far as the brain knows, it is not itself known, but it is the knower, the subject of all
knowledge (i.e. the ‘subject of recognition’). But in so far as it is known in objective
perception, that is to say, in the consciousness of other things, and thus secondarily,
it belongs, as organ of the body, to the objectification of the will (i.e. the ‘object of
recognition’).” (Schopenhauer 1966, Vol. 11, 259). Kuhlenbeck, relying on Schopen-
hauer, formulates the same with respect to the relation between consciousness and
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brain: “...our phenomenal world of consciousness is a brain phenomenon, but the
brain itself, as we know it, is a phenomenon of consciousness; or, in shorter form:
consciousness is a brain phenomenon, but the brain itself is a brain phenomenon”
(Kuhlenbeck 1965:595). According to Kuhlenbeck (1960: 181, 1972:376) the ‘brain
paradox’ is the logical proof of the principal i.e. theoretical insolvability of the
mind-brain problem. Relying on these initial versions by Schopenhauer and Kuh-
lenbeck, we now want to reformulate the ‘brain paradox’ in a strictly logical sense
as an ‘antinomy’.

The brain (as a subject) recognizes all subjects as brains.

A psychiatrist (PS) and a philosopher (PH) meet in a conference on consciousness.
The psychiatrist, who works in functional brain imaging, investigates the ability of
the brain to recognize one’s own and other persons. The philosopher is a specialist
in the matter of self-recognition and self-consciousness. Both discuss epistemic
implications of functional brain imaging for recognition of one’s own and other
persons and brains.

PS: Irecognize you as a brain.

PH: Sounds interesting. What about other persons?

PS:  Irecognize all persons as brains.

PH: Who gives you that ability?

PS: My brain. My brain recognizes all persons as brains.

PH: Who are you?

PS: A person, of course.

PH: How do you recognize yourself?

PS:  Asa person, of course.

PH: Who recognizes yourself as a person?

PS: My brain.

PH: If your brain recognizes yourself not as a brain but as a person then
your assumption, “My brain recognizes all persons as brains” must
be wrong.

The brain apparently references its own brain through the mind, whereas others
brains are referred to as brains. Such a double reference leads apparently to ir-
reducible ‘self-contradiction by accepted ways of reasoning’ (Quine 1976:5). The
sentence constituting the ‘brain paradox’ as an antinomy is true if and only if it is
false. This is, for example, the case in the famous antinomy of Epimenides (him-
self a Cretan), ‘All Cretans are liars". If the brain recognizes itself as the ‘subject of
recognition’ it cannot recognize any other brain as the ‘subject of recognition’ but
only as ‘objects of recognition’. If the brain recognizes all other brains as ‘subjects
of recognition’ it cannot recognize itself as the ‘subject of recognition’ but only as
an ‘object of recognition’. Consequently, the sentence is true if and only if it is false:
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It is either true for one’s own brain and false for others’ brains, or false for one’s
own brain and true for others’ brains.

Relying on a more or less similar structure as suggested by Kant (1998), the
‘brain paradox’ as an antinomy may also be formulated in a different way which
shall be called the Kantian version of the antinomy. If there are two contradictory
assumptions (Al and A2), each leading to contradictory inferences, one may speak
of an antinomy.

Al The brain recognizes all subjects as subjects but not as brains.
A2 The brain recognizes all subjects as brains but not as subjects.

Al and A2 are contradictory with regard to the recognition of subjects. In addition
to contradiction between the two assumptions, contradictory inferences may be
drawn from each assumption. One may infer from A1l a principal inability to rec-
ognize brains (as brains). This however remains contradictory to our knowledge
about the brain as such. We must subsequently be able to recognize brains since
otherwise we could have no knowledge about brains as brains. One may infer from
A2 a principal inability to recognize subjects (as subjects). This however remains
contradictory to the recognition of our own person as a subject. We must subse-
quently be able to recognize subjects since otherwise we could not recognize our
own person as a subject.

Alternatively, one may constitute the ‘brain paradox’ also as a ‘veridical para-
dox’ leading to reductio ad absurdum (Quine 1976:1-3).

The brain (as a subject) recognizes all brains (i.e. subjects) as objects if
and only if it does not recognize all brains as objects.

This version of the ‘brain paradox’ parallels with the example of the village barber
who shaves all and only those men in the village who do not shave themselves. If
we say that the barber does not shave himself, the example is contradictory. If we
say that he shaves himself, the example remains contradictory as well. The brain
as a subject recognizes all brains i.e. subjects as objects if and only if it does not
recognize itself as an object. Either the brain can recognize itself as an object, in
which case it remains unable to recognize other subjects since it is no longer a
subject by itself. Or the brain cannot recognize itself as an object in this case, in
which case it can no longer recognize all brains i.e. subjects as objects. Accordingly,
either case remains contradictory reflecting reductio ad absurdum.

Finally, one may constitute the ‘brain paradox’ also as a ‘falsidical paradox’ as
characterized by a fallacy in the underlying presupposition (Quine 1976: 1-3).

The brain (as an object) recognizes all brains (i.e. objects) as subjects if
and only if it does not recognize all brains as subjects.
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This version of the ‘brain paradox’ parallels with Zenon’s paradox, which relied
on the false assumption that any infinite succession of intervals of time has to add
up to eternity. In our case, the underlying presupposition of recognition of other
brains as subjects by the brain as an object must be considered as false. The brain
as an ‘object of recognition’ remains principally unable to recognize other brains
since only the brain as a ‘subject of recognition’ can do so.

1.3 Hypothesis of ‘embedment’

In order to answer the questions (1.2.1) and resolve the dilemma (1.2.2), we de-
velop the hypothesis of ‘embedment’” which shall be outlined briefly in the follow-
ing. The hypothesis of ‘embedment’ concerns definition of ‘embedment’ (1.3.1),
definition of hypothesis (1.3.2) and definition of the brain (1.3.3) (see Figure 4).
Finally, the strategy of the present investigation is revealed (1.3.4).

1.3.1  Defining ‘embedment’

The term ‘embedment’ can be defined by an ‘intrinsic’ relationship between brain,
body and environment. The term ‘embedment’ includes two components ‘em-
bodiment’ and ‘embeddedness’. ‘Embodiment’ refers to the ‘intrinsic’ relationship
between brain and body while ‘embeddedness’ describes the ‘intrinsic’ relation-
ship between brain/body and environment. ‘Embedment” must be contrasted to
‘isolation’. ‘Isolation’ can be defined by absence of an ‘intrinsic’ relationship be-
tween brain, body and environment. As such it includes ‘disembodiment’ (see
3.3.2) and ‘disembeddednes’ (see 3.3.2). ‘Isolation’ refers to both ‘extrinsic’ rela-
tionship and absence of relationship (see below for further definition). Both ‘ex-
trinsic’ and absent relationship must be distinguished from the ‘intrinsic’ relation-
ship, as presupposed in ‘embedment’ can be described by ‘bilateral dependency’
and ‘selective-adaptive coupling’ ‘Bilateral dependency’ implies mutual i.e. recip-
rocal dependency between brain, body and environment. For example, in the case
of ‘°embedment’ the brain can be considered as a necessary condition for the body
while the body, in turn, is a necessary condition for the brain. The same also re-
mains true in the case of ‘embeddedness’. Brain/body are a necessary condition
for the environment while, at the same time, the latter is a necessary condition
for the former (see 3.3.2). If ‘bilateral dependency’ is replaced by ‘unilateral de-
pendency’, one may describe the relationship as ‘extrinsic’ rather than ‘intrinsic’
If ‘uni/bilateral dependency’ is replaced by ‘independency’, one may speak of an
absence of relationship.
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‘Definition’: Determination, development
of concepts, and linkage to ‘mind-problems’

I

‘Brain’

Hypothesis
of ‘embedment’

‘Hypothesis’ ‘Embedment’
“Neurophilosophical’: ‘Embeddedness’:
“Transdisciplinary’ ‘Intrinsic’ integration
linkage and ‘indirect of the brain within
self-reference’ of the brain body and environment

Figure 4. Characterization of the hypothesis of ‘embedment’

‘Selective-adaptive coupling’ describes the process of ‘matching’ between
brain, body and environment resulting in ‘optimal fits’ (see 3.3.2. for more details).
For example, brain and body adapt to each other: The functional abilities of the
brain are constrained by the body while the latter, in turn, reflects the functional
abilities of the former. As such brain and body adapt to each other with respect
to specific, i.e. selective, functional abilities. The same is true for the relationship
between brain/body and environment. The specific state and functional organiza-
tion of the brain are selected by the respective environmental events and context
(see 3.1.2) — the brain is tailored to the environment. Whereas the respective en-
vironmental events and context themselves are predetermined and pre-selected by
the specific functional abilities of the respective brain/body — the environment is
adapted to the brain. If there is only selection but no adaptation, one may speak
of (‘extrinsic’) ‘linkage’ rather than (‘intrinsic’) ‘coupling’. If there is only adapta-
tion but no selection, one may speak of ‘dissolution’ rather than ‘coupling If there
is neither selection nor adaptation, one may speak of absence of relationship (see
3.3.2 for further details).

1.3.2  Defining ‘neurophilosophical hypothesis’

The hypothesis of ‘embedment’ can be defined as a ‘neurophilosophical hypoth-
esis’ (see also 1.4.4). As such it must be distinguished from both ‘empirical hy-
pothesis’ and ‘philosophical theory’. Unlike ‘empirical hypothesis; the hypothesis



The ‘brain problem’

21

of ‘embedment’ includes epistemic and ontological determination of the brain:
Epistemic determination is reflected in elucidation of epistemic abilities and in-
abilities of the brain itself (see Chapter 2). Ontological determination is reflected
in the investigation of different ontological definitions of the brain i.e. ‘isolated
brain’ and ‘embedded brain’ (see 3.3.1 and 3.3.2). Due to inclusion of epistemic
and ontological determination of the brain, the ‘neurophilosophical hypothesis’
of ‘embedment’ must be distinguished from mere ‘empirical hypothesis’. Unlike
‘philosophical theory’, the hypothesis of ‘embedment’ concerns not only epistemic
and ontological definition but empirical determination of the brain as well. This
is reflected in empirical determination of the brain as a ‘dynamic brain’ (see 3.1.2)
and its characterization by ‘event coding’ (see 3.1.3). Due to inclusion of empirical
determination of the brain, the ‘neurophilosophical hypothesis’ of ‘embedment’
must be distinguished from mere ‘philosophical theory’. Since the hypothesis of
‘embedment’ contains elements of both ‘empirical hypothesis’ i.e. empirical deter-
mination of the brain and ‘philosophical theory’ i.e. epistemic and ontological de-
termination of the brain, it must be regarded as a ‘neurophilosophical hypothesis’
being truly ‘transdisciplinary’.

Due to its ‘transdisciplinary’ character, the hypothesis of ‘embedment’ fo-
cuses on the linkage between empirical, epistemic, and ontological determina-
tions, which may build upon each other: The brain is defined in empirical respect
(see 3.1.2); this definition is then related to an empirically plausible epistemic (see
Chapter 2 and 3.2.1) and ontological (see 3.3.1 and 3.3.2) determination of the
brain. At the same time, novel epistemic and ontological concepts (see 3.2.1 and
3.3.3) are developed which are more appropriate for an empirically plausible epis-
temic and ontological determination of the brain than the traditional ones. Finally,
one may ask for the necessary conditions for the principal possibility of the hypoth-
esis of ‘embedment’ as such. The determination of the brain can be considered as
the crucial core of the hypothesis of ‘embedment’. The author of the present book,
Georg Northoff, developed this hypothesis with his own brain; without his own
brain, Georg Northoff could have not developed this hypothesis. The hypothesis
of ‘embedment’ may subsequently be regarded as a ‘hypothesis about the brain by
a brain’. Consequently, there is a problem of ‘self-reference’ of the brain (see 3.3.4.
for further details): If ‘direct self-reference’ of the brain is possible, we may be prin-
cipally able to verify i.e. prove the hypothesis of ‘embedment’. If, in contrast, only
‘indirect self-reference’ of the brain (through some intermediate states) is possi-
ble, we may be able to gather some indirect evidence supporting the hypothesis
of ‘embedment’ while its verification i.e. proof remains principally impossible. If
‘self-reference’ of the brain remains impossible altogether (both ‘direct’ and ‘in-
direct’), we may neither be principally able to verify i.e. prove the hypothesis of
‘embedment’ nor to gather indirect evidence in support of it. It is suggested here
that our brain, and thus also the one of the author Georg Northoff, can be charac-
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terized by ‘indirect self-reference’ (see 3.3.4. for further detail). The hypothesis of
‘embedment’ may subsequently be supported by indirect evidence while it cannot
be verified or proven as such. Accordingly, the hypothesis of ‘embedment’ (in the
present sense) remains necessarily a hypothesis.

1.3.3 Defining the brain

The definition of the brain and thus the ‘philosophy of the brain’ as the crucial core
of the hypothesis of ‘embedment’ consist essentially of three parts: (i) definition
of the brain in empirical, epistemic and ontological respect; (ii) development of
novel, appropriate and corresponding concepts in neuroscience, epistemology and
ontology; (iii) demonstration of direct linkage between the ‘brain problem’ (see
1.1.2) and the ‘mind problems’ (see 1.1.1) (see also Figure 3).

The brain is determined in empirical, epistemic and ontological respect. It is
postulated that ‘embedment’ (see 1.3.1) provides the underlying ‘unifying theo-
retical principle’ for determination of the brain in the different domains. Consid-
eration of ‘embedment’ may subsequently reveal the constitutive empirical, epis-
temic and ontological features of the brain that define the brain as a brain. Epis-
temic and ontological characterization of the mind has been discussed extensively
in philosophy (see 1.1.1). Empirically, (the function of) the mind has been in-
vestigated in psychology and, most recently, in neuroscience (i.e. cognitive neuro-
science). Whereas the function of the brain has been extensively explored in neuro-
science, the constitutive epistemic and ontological features of the brain itself have
rather been neglected. Neither its specific epistemic abilities and inabilities nor the
particular type of ontology, required by the brain itself, have been revealed so far.
Moreover, even the constitutive empirical feature of the brain i.e. its ‘neural code’
or ‘brain code’ and its underlying ‘unifying theoretical principle’ remain unclear
(see 1.2.1).

The empirical, epistemic and ontological definition of the brain may require
the development of novel empirical, epistemic and ontological concepts as more
appropriate frameworks. They may subsequently be considered as more appropri-
ate than the traditional concepts that were developed independently from determi-
nation of the brain; the traditional concepts may thus be undermined and comple-
mented by the novel ones. Similar to the definition of the brain, ‘embedment’ pro-
vides the underlying ‘unifying theoretical principle’ for development of these novel
and more appropriate concepts. One may subsequently distinguish between ‘phi-
losophy of the brain” and ‘philosophy of embedment’. The ‘philosophy of the brain’
focuses on the empirical, epistemic and ontological determination of the brain and
its implications for philosophical problems like, for example, the ‘mind problems’
(see also 1.1.2). The ‘philosophy of embedment), in contrast, investigates necessary
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and sufficient conditions for the possibility of ‘embedment’. Since the brain as an
‘embedded brain’ is a necessary natural condition for the possibility of ‘embed-
ment, the ‘philosophy of the brain’ may be regarded as an essential component of
the ‘philosophy of embedment. However, in addition to the brain, there may also
be other necessary and sufficient natural and logical conditions for the possibility
of ‘°embedment’. The ‘philosophy of embedment’ provides subsequently a broader
and more foundational framework (see 3.3.3. for exact definition of ‘foundational’)
for the ‘philosophy of the brain’ so that the former can neither be reduced to the
latter nor equated with it.

The empirical, epistemic and ontological definition of the brain leads to the
resolution of the ‘brain problem’ (see 1.1.2). Due to the close relation between
the ‘brain problem’” and ‘mind problems’ (see 1.1.1), resolution of the former may
be accompanied by solution and transformation of the latter (see also Figure 2).
Whereas resolution of the ‘brain problem’ is assumed to presuppose ‘embedment’
(see above), the possibility of the ‘mind problems’ as such may rather presuppose
‘isolation’ (see 1.3.1). Investigation of the ‘mind problems’ in relation to the ‘brain
problem’ may subsequently imply a shift in the underlying ‘unifying theoretical
principle’ from ‘isolation’ to ‘embedment’. Consideration of ‘embedment’ may re-
veal the close linkage between the ‘brain problem’ and the ‘mind problems’: The
‘empirical mind problem), the ‘epistemic mind problem), and the ‘ontological mind-
brain relationship problem’ (see 1.1.1) may have their origin in a specific empirical,
epistemic and ontological determination of the brain. However, since investigation
of the brain has been neglected almost entirely (see 1.1.2), the respective determi-
nation of the brain, underlying these ‘mind problems) remains hidden. In a first
step, this hidden determination of the brain shall be elucidated which, in a sec-
ond step, shall be replaced by a novel and empirically more plausible empirical,
epistemic, and ontological definition of the brain. These novel definitions of the
brain lead to resolution of the ‘brain problem’ which, in turn, implies solution and
transformation of the ‘mind problems’ as demonstrated in a third step. Accord-
ingly, resolution of the ‘brain problem’ can be considered as a necessary condition
for the possibility of the solution and transformation of the ‘mind problems’.

1.3.4 Strategy of investigation

Until now, the brain has mostly been investigated in neuroscience and thus in terms
of natural conditions while epistemic and ontological investigations of the brain,
presupposing rather logical conditions, have been neglected almost entirely. In or-
der to do so, natural and logical conditions must be linked to each other (see 1.4.2).
This requires a special methodology i.e. neurophilosophy that provides linkage be-
tween natural and logical conditions and thus between neuroscience and philoso-
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Figure 5. Strategy of investigation

phy. This methodology shall be developed and outlined in Chapter 1.4. Applying
neurophilosophical methodology, the brain can be coupled with epistemic abilities
and inabilities. This is reflected in so-called ‘epistemic-empirical relationship’ as
developed in the second chapter. One may consider this ‘epistemic-empirical re-
lationship’ as a systematic and detailed account of ‘neuroepistemology’ (see 3.2.1
for exact definition as well as Oeser & Seitelberger 1988; Hedrich 1998 for intro-
duction of this term). ‘Epistemic-empirical relationship), in turn, serves as the basis
for empirical, epistemic and ontological determination of the brain (see Figure 5).
Empirically, the brain is defined as a ‘dynamic brain’ (see 3.1) which, conceptually,
requires the development of a novel, corresponding and more appropriate method
in neuroscience i.e. ‘First-Person Neuroscience’ (see 3.1.2 and 3.2.1). Epistemically,
the brain is defined by ‘autoepistemic limitation’ (see 2.3.1) which, conceptually,
requires the development of a novel, corresponding and more appropriate concepts
of both neuroscience i.e. First-Person Neuroscience and epistemology i.e. ‘embed-
ded epistemology’ (see 3.2.1). Ontologically, the brain is defined as an ‘embedded
brain’ (see 3.3.2) which, conceptually, requires the development of a novel, corre-
sponding and more appropriate concept of ontology i.e. ‘embedded ontology’ (see
3.3.3). This empirical, epistemic and ontological definition of the brain is validated
by means of its ability to answer the questions and resolve the dilemma (see 4.1. and
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4.2) as raised in the present chapter (see 1.2). Moreover, the direct linkage between
the ‘brain problem’ and the ‘mind problems’ is demonstrated (see 4.3). Finally, the
shift in the underlying ‘unifying theoretical principle’ from ‘isolation’ to ‘embed-
ment’ and thus from ‘isolated brain’ to ‘embedded brain’ leads to a ‘paradigm shift’
in neuroscience, epistemology, ontology and philosophy (see 4.4).

1.4 Neurophilosophy as a method for investigation of the brain

1.41  Defining ‘Neurophilosophy’

The term ‘neurophilosophy’ is often used either implicitly or explicitly for the char-
acterization of an investigation of philosophical theories in relation to neuroscien-
tific hypothesis. According to Breidbach, ‘neurophilosophy’ has already been im-
plicitly practiced at the turn of last century by, for example W.Wundt (Breidbach
1997:393-394). Yet, it was P. Churchland who explicitly introduced the term ‘neu-
rophilosophy’ (Churchland 1986). Since then it has often been used almost in-
flationary without delineating a specific thematic field and developing a specific
methodology (see Northoff 1995a, 2000b, 2001¢). One may distinguish the follow-
ing approaches to neurophilosophy (see Northoft 2001¢) which shall be subsumed
under the headings of ‘Phenomenal or Cognitive Neurophilosophy’, ‘Empirical
Neurophilosophy’, and ‘Theoretical Neurophilosophy’.

‘Phenomenal or Cognitive Neurophilosophy’ focuses predominantly on an-
thropological phenomena, such as free will (Walter 1998), personal identity
(Northoff 2001b, 2003c, e), subjectivity (Metzinger 1993), action (Hurely 1998),
phantom sensations (Heinzel 1999), etc. Descriptions of these phenomena are
linked to both philosophical theories and a scientific description of their pos-
sible potentially underlying neuronal and cognitive mechanisms. Accordingly,
‘phenomenal or cognitive neurophilosophy’ covers a broad spectrum of anthro-
pological problems.

‘Empirical Neurophilosophy’ focuses on ‘empirical consistency’ and ‘empiri-
cal falsification’ (1.4.4) of philosophical theories. For example, criteria for personal
identity, as discussed in philosophy, can be transformed into a self-rating scale
for empirical assessment of personal identity before and after brain surgery (see
Northoff 1996a, 2001b). Phenomenal and epistemic characteristics of the First-
Person Perspective may also be translated into an activation paradigm used in
functional imaging of the brain (Northoff 2003a; Heinzel et al. 2003; Northoff
et al. 2003b, ¢, d). This could eventuate in the investigation of the neural mech-
anisms that underlie philosophical concepts. In recent literature the term ‘neu-
rophilosophy’ ‘concerns the application of neuroscientific concepts to traditional
philosophical questions’ (Bickle & Mandik 2001:1). Since ‘neurophilosophy’ in this
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sense aims at revealing the neural correlates of originally philosophical terms (like
free will, personal identity, consciousness, etc), one could also refer to it as ‘neu-
roscience of philosophy’. Both ‘Phenomenal or Cognitive Neurophilosophy’ and
‘Empirical Neurophilosophy’ may be regarded as crucial parts of such a ‘neuro-
science of philosophy” which, in turn, may reflect, at least partially, what Hume
called ‘science of man’ (Hume 1978).

‘Theoretical Neurophilosophy’ focuses predominantly on the development
of a definition and methodological principles and strategies for linkage between
philosophical theory and neuroscientific hypothesis (see Northoff 2003d). These
methodological principles may differ from the ones that are presupposed in phi-
losophy and neuroscience respectively. They may also differ from the ones that are
applied in the connection between philosophical concepts and the concepts from
other sciences (like physics or chemistry). ‘“Theoretical Neurophilosophy’ is closely
related to the ‘philosophy of neuroscience’. This is reflected in recent literature (see
Bechtel et al. 2001; Bickle & Mandik 2001): Like philosophy of psychology and phi-
losophy of physics, the ‘philosophy of neuroscience’ represents an ‘attempt to ad-
dress foundational issues in neuroscience’ (see Bechtel et al. 2001:7). For example,
the question about how to explain neuroscience is raised i.e. whether neuroscien-
tific explanations are in accordance with the deductive-nomological model as sug-
gested by Hempel. Further questions that are examined concern induction, causal-
ity, etc. particularly in neuroscience. Another central question involves the problem
of ‘naturalization’. Can neuroscience apply the same strategies for ‘naturalization’
of philosophical terms as other disciplines (like physics and chemistry)? Are the
general methodological principles for ‘naturalization’ also valid in neuroscience or
is there a need to develop special strategies particularly for neuroscience? The latter
issues do not only concern philosophical problems in neuroscience but dilemma
in ‘neurophilosophy’ itself (see 1.2 and Northoff 2001a, 2000b). One may therefore
not only speak of a ‘philosophy of neuroscience’ but, in addition, of a ‘philoso-
phy of neurophilosophy’. ‘Theoretical Neurophilosophy’, as defined in the above
mentioned sense, includes both ‘philosophy of neuroscience’ and ‘philosophy of
neurophilosophy’.

Whereas numerous investigations these days may qualify as ‘Phenomenal and
Cognitive Neurophilosophy” or ‘Empirical Neurophilosophy, an exact definition
and description of the methodological principles and strategies in neurophiloso-
phy are still lacking. In the following an attempt is made to investigate the specific
aspects of neurophilosophical methodology, which distinguish neurophilosophy
from both philosophy and neuroscience. Various principles of transdisciplinary
methodology are suggested in order to connect philosophical theories and neu-
roscientific hypothesis. The arguments and the principles themselves are cast on
a general level. They may therefore be regarded also as methodological strategies
for the linkage between philosophical theories and scientific hypothesis in general.
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As such they prepare the ground for their utilization in ‘neurophilosophy’, which
will follow in the second chapter. The question in what way they are specific for
the linkage between philosophical theories and neuroscientific hypothesis in par-
ticular, remains open and should be discussed separately. This methodological sec-
tion should therefore be conceived as a preliminary stage in the development of
‘philosophy of neurophilosophy’ as part of a “Theoretical Neurophilosophy’.

1.4.2 Principles of transdisciplinary methodology

One crucial distinctive feature in the linkage between philosophical theories and
neuroscientific hypothesis in particular, as opposed to scientific hypothesis in gen-
eral, could concern the issue of ‘self-referentiality’ (see also 3.3.4 for a more detailed
elaboration). For example, neurophilosophy links philosophical theories about the
mind with neuroscientific hypothesis about the brain. Depending on the respec-
tive epistemic-ontological presuppositions either one, mind or brain by itself is
at least a necessary condition for the epistemic possibility of the linkage between
philosophical theories and neuroscientific hypothesis. In order to avoid ‘logical cir-
cularity’, the linkage between philosophical theories and neuroscientific hypothesis
requires special principles for transdisciplinary methodology (see 1.4.3 and 1.4.5
as well as 3.3.4).

The ‘Principle of asymmetry’
“Transdisciplinary methodology’ in neurophilosophy links logical and natural con-
ditions of which the relation can be characterized by the ‘principle of asymme-
try’ (see Figure 6). Logical conditions refer to all possible i.e. logically conceivable
worlds. They include both natural and non-natural worlds with only the former
underlying our physical and biological laws. Natural conditions, in contrast, refer
only to the natural world and thus to the respective physical and biological laws.
Since logical conditions comprise both natural and non-natural worlds, they nec-
essarily include natural conditions (Chalmers 1998). Natural conditions, which re-
flect the natural world exclusively, do not include logical conditions. The relation
between natural and logical conditions can thus be characterized by ‘asymmetry’
the latter including the former while the former exclude the latter (see Figure 6).
The ‘principle of asymmetry’ is reflected in the following formulas (P =
premise, C = conclusion, L = Logical conditions, 11 and 12 = different subsets of
logical conditions, N = Natural conditions).

Pl L=11+12
P2 11=/12
P3 11=N
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Figure 6.
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Cl I2=/N
C2 L=/N

This ‘principle of asymmetry’ has the following implications with respect to in-
ference between natural and logical conditions. First, direct inference from logical
to natural conditions remains impossible. Since logical conditions include a wider
range of conditions than natural conditions, direct inference from the former to the
latter may confuse non-natural i.e. logically conceivable worlds with the natural i.e.
actual world.

Second, direct inference from natural to logical conditions remains impossible
as well. Since natural conditions include a smaller range of conditions than log-
ical conditions, direct inference from the former to the latter may falsely equate
non-natural worlds with the natural world. Ignoring the principle of asymmetry
will lead to a ‘conditional fallacy’ (see Figure 6). ‘Conditional fallacy’ refers to in-
ferences between logical and natural conditions that, due to their inclusion of dif-
ferent though overlapping conditions, are not allowed. As such ‘conditional fal-
lacies’ may lead to false assumptions about the relationship between natural and
non-natural worlds.

The mind-brain problem has been regarded as a philosophical problem, which
as such presupposes logical conditions (see also Praetorius 2000: XVII for giving
another example i.e. with respect to intentionality). Recent advances in neuro-
science, however, have promoted efforts to solve this problem from a neurosci-
entific point of view, which presupposes natural conditions. Subsequently, it is
often claimed that the mind-brain problem can be solved completely by neuro-
science and thus by consideration of natural conditions (see, for example, Church-
land 1986). However, this claim may be considered as an instance of a ‘conditional
fallacy’ which confuses natural and logical conditions. The mind-brain problem
refers to logical conditions including both natural and non-natural worlds. In con-
trast, neuroscience refers to natural conditions including the natural world only.
Direct application of and inference from empirical findings in neuroscience to the
mind-brain problem may thus falsely equate non-natural worlds with the natural
world. This, however, may lead to false conclusions since non-natural worlds in-
clude a wider range of conditions than the natural world. The neuroscientist there-
fore commits a ‘conditional fallacy’ when he directly applies and infers from his
empirical findings to the mind-brain problem. Conversely, solutions of the mind-
brain problem, as suggested in philosophical discussions, may not necessarily apply
to our actual brain and mind, as investigated in neuroscience. Logical conditions
may not necessarily ‘match’ with natural conditions. Direct inference from philo-
sophical mind-brain solutions to our actual brain (and mind) remains therefore
impossible as well since it leads to confusion between non-natural and natural
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worlds. The philosopher remains subsequently trapped in a ‘conditional fallacy’
when he directly applies his mind-brain solutions to our actual brain (and mind).

In addition to their asymmetry, overlap between natural and logical conditions
should be considered as well (see Figure 6). Logical conditions refer to both natural
and non-natural worlds and include therefore the natural world to which natural
conditions refer. There is subsequently an overlap between natural and logical con-
ditions with respect to the natural world. Accordingly, criteria for the distinction
between different subsets of logical conditions and their subsequent linkage with
natural conditions are needed. The transdisciplinary methodology, which charac-
terizes neurophilosophy, can thus be located on the border between natural and
logical conditions. As such it allows for both differentiation and linkage between
natural and logical conditions and thus between neuroscientific hypothesis and
philosophical theory. For example, logical conditions, as presupposed in philo-
sophical mind-brain solutions, may indeed apply to the actual brain (and mind)
which reflects natural conditions. This, however, remains true only if the logical
conditions, to which the philosopher refers to, are identical to natural conditions
(see Figure 6) — the possibility of a ‘conditional fallacy’ is excluded. If, however, the
logical conditions are not identical to the natural conditions, the possibility of a
‘conditional fallacy’ is given. Due to the asymmetric nature of the relationship be-
tween logical and natural conditions, any attempts to eliminate the former in favor
of the latter must necessarily fail. Such attempts of elimination are described by
McCauley (2001:439-441), who relies on the theories developed by the Church-
lands (see Churchland & Churchland 2001) (such as ‘co-evolution s” with ‘little
intertheoretic mapping’). In our case, this implies the consecutive and complete
elimination of the logical conditions and thus of any philosophical theory in favor
of natural conditions and neuroscientific hypotheses. However, such an elimina-
tion would only be possible in the case of a symmetric relationship between logical
and natural conditions — since this is not the case, elimination in this radical sense
remains a priori impossible.

The ‘Principle of bidirectionality’

The ‘principle of bi-directionality’ consists in the necessity of bi-directional linkage
between philosophical theories and neuroscientific hypotheses and thus between
logical and natural conditions. On one hand, philosophical theories can be linked
to a neuroscientific hypothesis which allows for investigation of ‘empirical consis-
tency’ (see 1.4.4) of the former. If the respective philosophical theory remains ‘em-
pirically consistent], one may assume that it reflects those logical conditions, which
are identical (i.e. 11) to natural conditions. In contrast, if the respective philosoph-
ical theory is revealed as ‘empirically inconsistent, one may assume that it reflects
those logical conditions, which are non-identical (i.e. 12) to natural conditions. In
this case, one may either accept a gap between philosophical theory and neuro-
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scientific hypothesis with consecutive impossibility of development of neurophilo-
sophical hypothesis. Or one may modify the philosophical theory in orientation on
the respective neuroscientific hypothesis which implies ‘definitorial shifting’ and
‘conceptual re-clarification’ (see 1.4.4). On the other hand, a neuroscientific hy-
pothesis can be linked to a philosophical theory which allows for investigation of
‘logical consistency’ (see 1.4.4) of the former. A neuroscientific hypothesis may be
investigated in regards to its respective ontological and epistemic presuppositions
i.e. its ‘net implications’ (Quine 1969:80-82). As such natural conditions may be
linked to logical conditions by revealing those that are identical (i.e. I1) to natural
conditions. Moreover, one may vary these natural/logical conditions by imagina-
tive variation (see 1.4.4 for definition and Chapter 2 for application) in order to
elucidate those logical conditions, which are non-identical (i.e. 12) with natural
conditions. As a result, the ‘principle of bidirectionality’ allows for mutual com-
parison between philosophical theory and neuroscientific hypothesis with respect
to their respective conditions i.e. logical and natural conditions. Accordingly, the
general framework for the possibility of comparison between philosophical theory
and neuroscientific hypothesis can be provided.

Within this general framework, one (philosophical theory or neuroscien-
tific hypothesis) of them provides the ‘background theory’ as the ‘reference sys-
tem’/’coordinate system’ (Quine 1969:48-50) for the respective other. Due to
the bi-directional nature in the relationship between logical and natural condi-
tions, any attempts to reduce philosophical theories to neuroscientific hypothe-
ses remains impossible. Such attempts of reduction are described by McCauley
(2001:439-441), who in turn relies on the theories by the Churchlands (see
Churchland & Churchland 2001), when he speaks of ‘co-evolution m’ with ‘exten-
sive intertheoretic mapping’ (see also above). He is certainly right that, due to the
overlap between natural and logical conditions, ‘intertheoretic mapping’ between
philosophical theories and neuroscientific hypotheses is possible. However, in con-
trast to his claim, ‘intertheoretic mapping’ must necessarily remain incomplete
since there is no complete overlap between logical conditions i.e. the philosophical
theories and the natural conditions i.e. the neuroscientific hypotheses. Complete
‘intertheoretic mapping’ in the sense of McCauley would thus only be possible in
the case of a unidirectional relationship between logical and natural conditions —
since this is not the case complete reduction remains a priori impossible.

The ‘Principle of transdisciplinary circularity’

The ‘principle of transdisciplinary circularity’ describes systematic processes of os-
cillation and circulation between philosophical theory and neuroscientific hypoth-
esis (see also Figure 7a) with the consecutive development of a neurophilosophical
hypothesis (see 1.4.4. for exact definition). Due to methodological differences with
respect to natural and logical conditions (see 1.4.2), direct comparison and linkage
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Philosophical theory Neuroscientific hypothesis
TS (0N
TS<>—< (O]

TS >< (ON)
TS >< (O]

a. ‘Disciplined circularity’ between philosophical theory (TS = theoretical sentences) and
neuroscientific hypothesis (OS = observation sentences)

Philosophical theory Neuroscientific hypothesis
TS1 0OS1
TS2 0S2
TS 3 0S3
TS 4 0S4

b. Characterization of philosophical theory (TS = theoretical sentences) and neuroscientific
hypothesis (OS = observation sentences)

Philosophical theory Neuroscientific hypothesis
TS1— OS OS1—TS
TS2— OS 0S2—TS
TS3 — OS 0S3— TS
TS 4 — OS 0S4 — TS

c. ‘Empirical implication’ in philosophical theory (TS = theoretical sentences) and ‘theoret-
ical explication’ of neuroscientific hypothesis (OS = observation sentences)

Figure 7.

between philosophical theory and neuroscientific hypothesis remains impossible.
Instead, methods for indirect comparison and linkage, which are reflected in the
processes of oscillation or circulation, have to be developed. Since these processes
follow certain systematic and predefined methodological steps, one may speak of a
‘disciplined circularity’ (Varela 1996).

One may consider this ‘disciplined circularity’ (see Figure 7a) between philo-
sophical theories and neuroscientific hypotheses as a linkage between ‘theoretical
sentences’ and ‘observation sentences’ “Theoretical sentences’ refer to logical con-
ditions and are thus independent from the actual world. They reflect ontological
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Philosophical theory Neuroscientific hypothesis
TS1 0OS1
TS2 0S2
TS 3 0S3
TS 4 0S4
TS1— OS 0OS1—TS
TS2 — OS 0S2—TS
TS 3 — OS 0S3— TS
TS4— OS 0S4 — TS

d. Investigation of ‘empirical consistency’ in philosophical theory (TS = theoretical sen-
tences) and ‘logical consistency’ in neuroscientific hypothesis (OS = observation sentences)

Figure 7.

and epistemological assumptions which are discussed explicitly in philosophical
theory (see Figure 7b). ‘Observation sentences, in contrast, refer to natural condi-
tions and empirical observations within the actual world: “... an observation sen-
tence is one on which all speakers of the language give the same verdict when given
the same concurrent stimulation’ (Quine 1969:86—87).

First, ‘explications’ and ‘implications’ shall be revealed (see Figure 7c). ‘Ex-
plications’ refer to ontological and epistemic presuppositions, which are implic-
itly presupposed in neuroscientific hypotheses. ‘Implications’, in contrast, refer to
potential empirical consequences of philosophical theories. Accordingly, the first
step consists of revealing the ‘theoretical explications’ in a neuroscientific hypoth-
esis and ‘empirical implications’ in philosophical theory. Particular ‘observation
sentences’ may involve specific ‘theoretical sentences’ while excluding others. This
linkage between explicit ‘observation sentences’ and implicit ‘theoretical sentences’
may be revealed by ‘theoretical explication’ ‘Empirical implication’ points out the
possibility and impossibility of inferring ‘observation sentences’ from ‘theoretical
sentences’ Certain ‘observation sentences’ may be excluded while others may be
likely to infer. Subsequently, mutual ‘theoretical explication’ and ‘empirical im-
plication’ of ‘theoretical sentences’ and ‘observation sentences’ may be considered
as a necessary condition for generating a specific framework for comparison and
linkage between neuroscientific hypothesis and philosophical theory.

Secondly, ‘logical and empirical consistency’ shall be tested for (see Figure
7d). ‘Theoretical explications’ i.e. the respective ontological and epistemic presup-
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position in a neuroscientific hypothesis shall be compared with ontological and
epistemic theories as discussed in philosophy. It is then possible to test for rela-
tion and linkage of neuroscientific hypothesis to philosophical theories and log-
ical conditions i.e. their ‘logical consistency’. Conversely, ‘empirical implications’
of philosophical theories shall be compared with empirical findings as reflected
in neuroscientific hypotheses. One can then test for plausibility and compatibility
of philosophical theories with a neuroscientific hypothesis and natural conditions
i.e. their ‘empirical consistency’ The second step consists of comparison of ‘the-
oretical explications’ and ‘empirical implications’ with neuroscientific hypotheses
and philosophical theories respectively in order to test for their ‘logical and em-
pirical consistency’ (see also 1.4.4 for further definition of both terms). Compari-
son between ‘theoretical sentences’ and ‘observation sentences’ may refer to onto-
logical/epistemological presuppositions, empirical observations or the respective
concepts. If one wants to compare the concepts themselves, ‘logical and empiri-
cal inconsistencies’ i.e. differences between ‘theoretical sentences’ and ‘observation
sentences’” in both ontological/epistemological presuppositions and empirical ob-
servations shall be excluded. Otherwise, the origin i.e. source of similarities and/or
differences between ‘theoretical sentences’ and ‘observation sentences’ remains un-
clear. Subsequently, mutual comparison of ‘theoretical sentences’ and ‘observa-
tion sentences’ with respect to ‘logical and empirical consistency’ may be regarded
as a necessary condition for the possibility of comparison between philosophical
theories and neuroscientific hypotheses.

Thirdly, ‘analogisation’ and ‘homogenisation” shall be performed (see Figure
7e). ‘Logical inconsistency’ in neuroscientific hypotheses may be transformed into
‘logical consistency’. This may be accounted for by modification of either ‘theoreti-
cal explications’ i.e. ontological/epistemological presuppositions in neuroscientific
hypotheses or ontological/epistemological theories themselves, as discussed in phi-
losophy. Ontological/epistemological assumptions are ‘analogised’ and ‘homoge-
nized’ between neuroscientific hypothesis and philosophical theory. Conversely,
‘empirical inconsistency’ in philosophical theory may be transformed into ‘empir-
ical consistency’. This may be accounted for by modification of either ‘empirical
implications’ i.e. empirical consequences of philosophical theory or neuroscien-
tific hypotheses themselves. As such empirical hypotheses are ‘analogised’ and ‘ho-
mogenized’ between neuroscientific hypothesis and philosophical theory. Accord-
ingly, the third step includes mutual ‘analogisation’ and ‘homogenisation’ between
philosophical theory and neuroscientific hypothesis, which is necessary to achieve
‘logical and empirical consistency’. The ‘net implications’ of both ‘observation sen-
tences’ and ‘theoretical sentences’ are thus not only compared with each other but,
in addition, modified in orientation on the respective other. Differences between
‘observation sentences’ and ‘theoretical sentences’ can then no longer be traced
back to differences in either ontological/epistemological assumptions i.e. logical
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Philosophical theory
TS1
TS2

TS 3

TS 4

TS 1 — OS — TS1 (OS1)
TS2 — OS — TS2 (0S2)
TS 3 — OS — TS3 (0S3)
TS 4 — OS — TS4 (0S4)

Neuroscientific hypothesis

0S1
0S2

0S3
0S4

0S 1 — TS — OS1 (TS1)
0S2 — TS — OS2 (TS2)
0S 3 — TS — 0S3 (TS3)
0S4 — TS — 0S4 (TS4)

e. ‘Analogization’ and ‘homogenization’ between philosophical theory (TS = theoretical
sentences) and neuroscientific hypothesis (OS = observation sentences)

Philosophical theory
TS1
TS2

TS3
TS 4

TS 1 — OS — TS1 (0S1) — TS1 (0S2)
TS 2 — OS — TS2 (0S2) — TS2 (0S3)
TS 3 — OS — TS3 (0S3) — TS3 (0S4)
TS 4 — OS — TS4 (0S4) — TS4 (0S1)

Neuroscientific hypothesis
0S1
0S2

0S3
0S4

0S 1 — TS — OS1 (TS1) — OSI (TS2)
082 — TS — 0S2 (TS2) — OS2 (TS3)
0S3 — TS — 0S3 (TS3) — 0S3 (TS4)
0S4 — TS — 0S4 (TS4) — 0S4 (TS1)

f. ‘Inverse illustration’and ‘cross-disciplinary comparison’ between philosophical theory (TS
= theoretical sentences) and neuroscientific hypothesis (OS = observation sentences)

Figure 7.

conditions or empirical hypothesis i.e. natural conditions. Comparison and linkage
between ‘observation sentences’ and ‘theoretical sentences’ and thus between nat-
ural and logical conditions becomes possible. Subsequently, mutual analogisation’
and ‘homogenisation’ between ‘observation sentences’ and ‘theoretical sentences’
may be considered as a necessary condition for the possibility of linkage between
neuroscientific hypothesis and philosophical theory.
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Fourthly, ‘inverse illustration” and ‘cross-conditional disciplinary comparison’
shall be created (see Figure 7f). One may investigate the influence and conse-
quences of modified ‘theoretical explications’ i.e. ontological/epistemological pre-
suppositions on/for the neuroscientific hypothesis themselves. The neuroscien-
tific hypothesis itself may remain either independent from the modified onto-
logical/epistemological presuppositions or it may have to be modified in order to
be compatible with the modified ontological/epistemological presuppositions that,
consecutively, may result in the development of a neurophilosophical hypothesis.
The relevance of ontological and epistemological presuppositions for neuroscien-
tific hypothesis can be determined. Conversely, one may investigate the influence
and consequences of modified ‘empirical implications’ i.e. empirical hypothesis
on/for the philosophical theories themselves. The philosophical theory itself may
remain either independent from the modified empirical hypothesis or it may have
to be modified as well in order to be compatible with the modified empirical hy-
pothesis that, consecutively, may result in the development of a neurophilosophical
hypothesis. The relevance of empirical hypotheses for philosophical theories can
be determined. Accordingly, in order to investigate the need for mutual modifica-
tion with consecutive development of neurophilosophical hypotheses, the fourth
step consists in mutual ‘inverse illustration’ and ‘cross-disciplinary comparison’
between philosophical theory and neuroscientific hypothesis. ‘Net implications’ of
both ‘observation sentences’ and ‘theoretical sentences’ are not only modified but
the influence and consequences of these modifications on/for the original ‘observa-
tion sentences’ or ‘theoretical sentences’ is investigated which may reveal the need
for modification of the respective ‘observation sentence’ or ‘theoretical sentence’
itself. The relevance of the modifications, which reflects the direct interaction be-
tween ontological/epistemological assumptions and empirical hypothesis within
both, ‘theoretical sentences’ and ‘observation sentences’, can be accounted for. Sub-
sequently, ‘inverse illustration’ and ‘cross-disciplinary comparison’ may be consid-
ered a necessary condition for revelation of direct interaction between ontolog-
ical/epistemological assumptions and empirical hypothesis within philosophical
theory and neuroscientific hypothesis (see Eicke 2002 for application).

The ‘principle of transdisciplinary circularity’ shall be illustrated by the exam-
ple of Parfit’s (1989) ‘spectrum arguments, which deal with the relation between
personal identity and the brain (see Northoff 2000b, 2001b). In his philosophi-
cal theory about personal identity, he makes implicit presuppositions about the
brain i.e. empirical hypothesis. These implicit empirical hypotheses are, however,
not in accordance with current neuroscientific hypotheses about the function of
the brain. Parfit’s empirical hypothesis about the brain must therefore be mod-
ified which, in turn, may make modification of his philosophical theory of per-
sonal identity necessary. An ‘empirical implication’ (step 1) of Parfit’s account of
the brain is that there