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According to a popular distinction proposed by the philosopher Ned Block
in 1995, our conscious experience would overflow the very limited set of
what we can consciously report to ourselves and to others. He proposed
to coin this limited consciousness ‘Access Consciousness’ (A-Cs) and to
define ‘Phenomenal Consciousness’ as a much richer subjective experience
that is not accessed but that would still delineate the extent of consciousness. In this article, I review and develop five major problems raised by
this theory, and show how a strict A-Cs theory can account for our conscious experience. I illustrate such an A-Cs account within the global
workspace (GW) theoretical framework, and revisit some seminal empirical
findings and neuropsychological syndromes. In this strict A-Cs perspective,
subjective reports are not conceived as the mere passive broadcasting of
information to the GW, but as resulting from a dynamic and active chain
of internal processes that notably include interpretative and belief attribution stages. Finally, I list a set of testable predictions, of unsolved
questions and of some counterintuitive hypotheses.
This article is part of the theme issue ‘Perceptual consciousness and
cognitive access’.

1. Introduction
In this article, I review a series of five problems raised by the ‘Phenomenal
Consciousness’ (P-Cs) theory initially framed by Ned Block. While some of
these issues have been addressed previously—by myself and others (as mentioned below)—I found it useful to gather them with additional original
problems within the same synthetic paper. Note also, that since the seminal version proposed by Ned Block, more recent and nuanced versions of P-Cs theory
have been elaborated (see, for instance, the Discussion section of [1]). While
some ideas proposed in the present article may suggest some convergence
between ‘Access Consciousness’ (A-Cs) theories and these nuanced versions
of P-Cs theory (see, for instance, §2d of the present article), it is important to
underline some major issues that still distinguish A-Cs and P-Cs accounts
of perception.

2. Five problems raised by phenomenal consciousness theory
(a) How do we know we are phenomenally conscious?
The core definition of P-Cs postulates the existence of unreported conscious
experiences. As proposed by Block in his seminal 1995 article: ‘Phenomenal
consciousness is experience; the phenomenally conscious aspect of a state is
what it is like to be in that state. The mark of access-consciousness, by contrast,
is availability for use in reasoning and rationally guiding speech and action’
[2, p. 228]. Later in the same article, Block confirmed his view that A-Cs is
required for reasoning, reporting and enabling rational control of action.
Our rich subjective (phenomenal) experience would not have to be restricted
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Under the assumption that the content of A-Cs would only
correspond to a narrow subset of the mental perimeter of conscious experience, one crucial question then arises: how can
we distinguish a P-conscious representation (i.e. conscious
but unreported) from a non-conscious representation? If subjective reports are supposed to be of no help to address this
major question, the frontier between P-conscious and unconscious (or non-conscious) representations appears as very
loose and fuzzy, and cannot be defined on firm grounds.
Actually, the ending point of this slippery slope corresponds
to what we could name ‘pan-consciouscism’, by analogy with
panpsychism and its pitfalls. Under the P-Cs theory, any aspect
of our mental life could be labelled as being P-conscious, and
the very notion of unconscious cognition and mentation
could be simply discarded. Consider, for instance, a visual
stimulus presented to a subject unable to report its presence.
Such a situation can occur in patients or in healthy individuals in various pathologic or experimental conditions such
blindsight, neglect, subliminal perception, attentional blink,
change blindness or attentional blindness for instance. How
would P-Cs theory categorize this non-reported stimulus: as
P-conscious or unconscious? If one would rely on the fact
that the individual ‘is in some way aware of having it’ to
label it as P-conscious, then we are back to the previous
issue we raised: P-conscious status would exclusively rely

(c) From ‘pan-consciouscism’ of contents to ‘panconsciouscism’ of states
In addition to the risk of pan-consciouscism of content (defining the whole perceptual content as P-conscious), P-Cs theory
also paves the way to a pan-consciouscism of states.
Under the reportability definition of conscious experience, being conscious is defined as the ability to self-report,
irrespective of the content of such reports [7]. An individual
unable to self-report is, therefore, univocally defined as
being in an unconscious state. Here are some situations that
correspond to such unconscious states: most periods of the
deep sleep stage, general anaesthesia, comatose state, vegetative state (also coined unresponsive wakefulness syndrome)
and complex partial epileptic seizures.
In sharp contrast, P-Cs theory is facing a difficult challenge
here. If the reportability criterion would only capture A-Cs,
and if P-Cs would rely on other psychological properties and
on a distinct neural machinery from A-Cs, then may subjects
unable to self-report still be considered as P-conscious?
In other words, the dissolution of the concept of ‘unconscious contents’ (see above) would be followed by the
dissolution of the concept of ‘unconscious states’. In the end,
we would not have any solid argument to discard P-Cs in all
these situations lacking A-Cs. Once crediting all these subjects
with P-Cs, there is no reason not to extend this P-Cs credit to
all living creatures, including vegetables, or even to microtubules or elementary particles. Obviously, P-Cs theorists may
add other criteria (somehow arbitrarily within the P-Cs framework) to restrict P-Cs credit, such as the presence of a functional
complex and differentiated cortical or computational network,
but my point here is to underline the risks of pan-consciouscism
that seem inherent to P-Cs theory.
Moreover, while GW reportability theory provides a clear
justification of its core postulate—according to which complex,
coherent and differentiated brain-scale patterns of cortical
activity would be necessary to conscious states—the neural
requirements for P-Cs do not seem as well delineated (see,
for instance, microconsciousness and local-recurrent loops
hypotheses proposed, respectively, by Zeki [8] and Lamme
[9], among the various possible neural substrates of P-Cs).

(d) Risk of psychological impoverishment of P-Cs
The pan-consciouscism risk inherent to P-Cs theory comprises several problems, including the dissolutions of
unconscious contents and states that we addressed above,
as well as semantic and translational problems (e.g. in medicine when taking care of patients suffering from disorders of
consciousness [10]).
In addition to these important issues, pan-consciouscism
can also be described as a ‘poisoned kiss’: by crediting all
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(b) How can we distinguish a P-conscious unreported
representation from a non-conscious
representation?

on subjective report, and would, therefore, be included
within the content of A-Cs. Alternatively, it is easy to see
that no solid criterion enables us to tease apart these two
categories: P-conscious versus unconscious.
In sharp contrast, reportability theory provides a clear
delineation of conscious representations (accessed) and can
be used in the framework of the global workspace (GW)
model to propose a precise and testable taxonomy of various
types of unconscious processing defined on their corresponding psychological and neural mechanisms [5,6].
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to the very limited set of representations that we are accessing, and that we self-report. This proposal fits very nicely
with the immediate intuition most of us share about conscious experience: we do experience much more than what
we are actually able to report to ourselves or to others.
However, once we go beyond this immediate and intuitive agreement, we may wonder: how do I know I
experience something? The response to this question is so
univocal that I will cite Block’s own answer: ‘When one has
a phenomenally conscious experience, one is in some way
aware of having it’ [3, p. 484]. In other words, we know we
are phenomenally conscious because we access this experience and self-report it. The transitive action of being aware
of something clearly defines P-Cs as a form of access to this
something. Otherwise we would not have any subjective
ground (valid or not) to posit the existence of P-consciousness. Consequently, P-Cs appears necessarily as a type of
self-report, and seems, therefore, included within the realm
of A-Cs. Note that this remark also unifies within A-Cs
both the functions of consciousness (e.g. executive control
machinery of self-report) and the subjective experience of
consciousness [4].
It is noteworthy that, within this framework, two apparently very distinct reports in terms of content such as ‘I see
X’ (typical ‘A-Cs’ report) and ‘I see much more than X’ (typical ‘P-Cs’ report) do belong to this same class of explicit
meta-reports (see below). Both are explicit self-reports
of the current subjective experience. P-Cs contents can be
accounted for as typical A-Cs mental contents.
This first problem seems insoluble for P-Cs theory,
but also requires us to define more carefully the concept
of ‘subjective report’ (see below §2).
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Studying subjective constructs from a third person perspective—
a project called hetero-phenomenology by Dennett [12]—
exposes us to a difficult problem that we may define as
finding the adequate distance to subjective reports. Indeed,
this hetero-phenomenology approach exposes us to two
major errors. Let us consider such an extreme report as a complex hallucination: ‘I see a white rabbit wearing a waistcoat,
and muttering: Oh dear! Oh dear! I shall be too late!’.
On the one hand, one can deliberately choose to ignore
the richness of this subjective construct given the obvious
absence of external reality of its content. This posture can
obviously be extended to valid subjective reports that share
with the hallucination the notion that they primarily reflect
a subjective meaning rather than an objective description of
external reality (even when the two do match quite nicely!).
This first error can be described as an infinite distance
between the observer and subjective reports, and leads
straightforwardly to a posture of radical behaviourism that
is deliberately ignoring the psychology of subjective states.
On the other hand, one can deliberately choose to take this
subjective report at face value, in the name of researcher’s interest for subjective constructs. This second error that corresponds
to a null distance between the observer and subjective reports
explains in part the pitfalls of active introspectionism, and
leads to multiple blind spots in the mechanism underpinning
our conscious reports and conscious experience. P-Cs theory
seems to be exposed to this second risk. Indeed, the contents
of typical subjective reports used to found P-Cs expose us to
this gullibility pitfall when they are taken at face value. In a
previous paper [13, p. 520], I illustrated the importance of
this argument by applying it to the experiment of Rayner
and Bertera [14] who used the moving window paradigm:
In the ‘moving window’ paradigm, for instance, where a computerized display is changed in synchrony with eye movements,
viewers claim that they see a normal page of text even when
all parafoveal information is replaced by strings of X’s.

This seminal experiment reveals univocally the illusion of
visual completeness, which constitutes the core argument of
P-Cs theory (i.e. the subjective report and belief of seeing
everything that is out there). Indeed, this experiment demonstrates how taking a sincere subjective report at face value to

3. Why access consciousness may be all there is
to consciousness
At this stage, we still need to show how A-Cs theory can
explain phenomenal experience.

(a) What a subjective report IS NOT
To clarify some frequent misunderstandings, I propose to
begin by a ‘negative’ definition of subjective reports.
It is important not to confound the mental operation of
self-reporting with the behavioural act (verbal or nonverbal) used to communicate the content of this report to
an external observer. For instance, conscious but fully paralysed patients (e.g. locked-in syndrome patients before
establishing an ocular code, or affected with a multisensory
disconnection [16], or patients affected with severe forms of
amyotrophic lateral sclerosis or of Guillain–Barré syndrome)
are still self-reporting when they are awake, even if they
cannot communicate their subjective reports. As a consequence,
such patients do have preserved A-Cs.
A report is not limited to the visual modality, but can
obviously address any sensory content, and, more broadly,
any conscious content: reporting an emotional feeling, a
memory, a behaviour, an intention, a belief, a desire, a fantasy
. . . As such, reportability can address any possible content of
consciousness. It is not improper to state that subjective selfreports are the core content of our subjective experience: what
it is like, for us, to experience what we experience.
A report is not necessarily verbal, as illustrated by the
collection of subjective reports in aphasic patients, in the
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(e) Gullibility of P-Cs theory: taking seriously subjective
reports does not mean taking them at face value

build a theory of phenomenality without reportability may be
extremely risky, and can lead to an incorrect theorization of
what really happens in the mind and brain of the individual.
In this experiment, subjects clearly do not experience the
whole visual scene—as P-Cs theory would credit the subjects,
by stating they are really P-Cs of the whole visual scene—but
they really do believe they see everything that is out there.
The difference between these two claims illustrates the need
to use the adequate distance to analyse subjective reports:
neither ignorance of subjective reports (infinite distance)
nor gullibility (null distance). We have to create a theory of
consciousness that can explain why subjects do experience
and believe what they experience and believe, but we do
not have to build a theory trying to take subjective beliefs
for granted. The possibility of adopting such a correct
distance with subjective reports has been emphasized for
decades in psychology [15].
We may cite here the great G.K. Chesterton, in the light
of this last problem raised by P-Cs theory: ‘Do not be so
open-minded that your brains fall out’!
As an interim conclusion of this section, we obtained two
major results that are problematic to P-Cs theory. First, the
existence of P-Cs necessarily originates from subjective
reports that are, by definition, accessed and self-reported by
the subjects. In other words, irrespective of the validity of
its contents, P-Cs theory is grounded on A-Cs theory.
Second, the content of subjective reports typically used to
propose the existence of P-Cs do not have to be taken for
granted because many of them reflect subjective beliefs that
can be largely invalid.

rstb.royalsocietypublishing.org

living creatures with P-Cs, one severely impoverishes the
psychological dimension of consciousness. Once having
extended P-Cs beyond the limits of subjective reports that constitute the quintessence of a psychological view of subjectivity
(i.e. ‘What is it like to experience something?’), one is left with
a kind of a-psychological ascription of consciousness that is
disconnected from subjective reports.
Ironically, the P-Cs concept—that was initially introduced
in order to take into account fine qualitative properties of
conscious subjective experience—may turn out as an
approach that has lost interest for psychological properties
of subjective experience. The core origin of this apparent
paradox has to be found in the ambiguous relation of P-Cs
to A-Cs (see §1a). On the one hand, if P-Cs is ultimately
defined on the basis of subjective reports, then there is no
reason to tease it apart from A-Cs. On the other hand, if
P-Cs is not to be based on subjective reports, there is no
reason to link it with psychology [11].
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patients [25]. This allowed us to correct this behavioural diagnosis in 2 out of 30 patients. Crucially, these two patients
recovered behavioural evidence of consciousness a few days
after EEG recording. The same approach was recently used
to probe conscious access to a gradually unmasked visual
stimulus [26] in 5-month-old infants [27].

(b) Conscious access is an all-or-none unified active
multidimensional process

(c) An A-Cs account of the visual completeness illusion
I will now update our previous explanation [13] of the strong
visual completeness illusion, within the seminal context of a
typical Sperling’s iconic memory experiment [30]. When an
array of 12 letters is briefly presented (approx. half a
second), subjects have the ability to consciously report only
a subset of letters. However, they also claim that they have
a strong phenomenal impression of having seen all the letters.
This experiment captures the mismatch between limited
reportability of precise items, and an apparent much richer
visual experience of the whole visual scene. This mismatch
is frequently interpreted in terms of the respective capacities
of A-Cs (limited) and P-Cs (much larger capacity) [3].
However, we must first note that the visual completeness
belief is nothing else but a subjective report of the individual:
‘I saw the whole array’. In other words, and as mentioned
above (see §2(a)), the intuition of being P-Cs of many more
objects than we can report (A-Cs) originates from subjective
reports. Therefore, the apparent mismatch we have to explain
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We emphasized the notion that subjective reports are not
limited to the passive broadcasting of unconscious representations into a GW, but that they also include internal active
processes that encompass a very large set of mental operations, and that they are not necessarily neither verbal nor
overt in behaviour. Describing subjective reports as active
constructs that result from the dynamic contribution of
many cognitive abilities interacting within a conscious GW
enlarges the dimensionality of subjective reports. Thereby,
the respective subjective reports of a healthy literate adult,
of a 5-month-old baby, of a chimpanzee, and of patients
affected by various neurological and psychiatric diseases
are expected to differ according to this last property.
Interestingly, the multidimensionality of conscious experience has been recently developed by Bayne, Hohwy and
Owen in order to replace the too narrow and too limited current description of states of consciousness framed in terms of
‘levels of consciousness’, by a multidimensional view [28].
While I agree with them on some aspects of their criticism, I
would argue that a multidimensional conception of consciousness is not incompatible with the existence of one core process
showing an ‘all-or-none’ property (reportability present or
absent), combined with multiple other components (e.g.
language, episodic memory, executive functions, etc.) the functionality of which would contribute to a taxonomy of various
conscious states. Such a multidimensional view of patients can
be derived from the GW theory of consciousness [29]. Therefore, adopting a multidimensional view on consciousness
does not preclude the ability to differentiate between various
conscious and non-conscious fine-grained states on the basis
of the presence/absence of self-reportability in behavioural
and brain imaging data.
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mute disconnected right hemisphere of a split-brain patient
[17], in preverbal infants or in non-human primates. Consider, for instance, the remarkable demonstration by Cowey
and Stoerig of the possibility to collect non-verbal subjective
perceptual reports in monkeys [18]. After a lesion of primary
visual cortex in one hemisphere, human patients typically
report the absence of conscious reportable vision in the
contralateral hemi-field, while they can show reliable unconscious processing of these unreported stimuli, a phenomenon
coined blindsight. Until the Cowey & Stoerig study, it was
known that monkeys affected with a similar lesion do show
residual visual processing, but the following question
remained open: are they lacking, like human patients, subjective reportability in the corresponding visual hemi-field? To
answer this question, three monkeys who showed excellent
detection in tasks where a visual stimulus was presented on
every trial, albeit at different positions, were tested in a
signal-detection task in which half the trials were blank
trials, with no visual stimulus. They then classified all visual
stimuli presented in the impaired hemi-field as blank trials,
demonstrating that they lacked the subjective experience of
perceiving consciously these stimuli. In other words, this
seminal study illustrates that it is possible to design ‘commentary keys’ paradigms enabling the collection of non-verbal
subjective reports [19].
A subjective report is not a passive broadcasting of an
initially non-conscious or preconscious [5] representation to
the conscious content, but it is rather an active internal process that solicits many high-level cognitive functions such
as postulated by the GW models of consciousness [7,20]. In
particular, interpretative, narrative, belief-construct and
belief criticism processes are engaged in this ability to selfreport [6]. This can be illustrated by the rich dynamics of
daily life subjective reports during which we typically correct, change and update continuously the current content of
our stream of consciousness. This fictionalization inherent
to self-report is often revealed by the impairments of such
interpretative and belief-related processes in various neurological or psychiatric conditions. For instance, a patient
suffering from a Capgras delusion who is unable to reject
the incorrect interpretation of his wife being a look-alike
that replaced her, or a left-paralysed patient with asomatognosia who believes his left arm does not belong to him,
illustrate how self-reports do integrate primarily such active
interpretative and belief processes [21]. Interestingly, some
properties of these interpretative and belief-related processes
are currently explored in theoretical models such as the dual
model of delusion of Coltheart and colleagues [22]. Note
however that the distinction between a subjective report—
experienced at a first-person level—and objective reports is
not always obvious to make and easy to define. This question
constitutes a field of research in itself.
Finally, given that subjective reports are not to be confounded with the behaviour used to communicate them to
an external observer, it becomes obvious that they can be collected using non-behavioural methods. For instance, once
you identify a neural signature (e.g. EEG, MEG, fMRI) that
is present when conscious subjects can report a visual [23]
or an auditory stimulus [24], and that is absent otherwise, it
becomes possible to probe the presence of such a signature
in the absence of behavioural communication. We used
such an approach to probe conscious access to an auditory
regularity with scalp EEG in behaviourally vegetative state

Downloaded from http://rstb.royalsocietypublishing.org/ on September 22, 2018

Here is a very plausible scenario of what happens:

(d) All subjective reports are not meta-reports
Under our exclusively A-Cs account of conscious experience,
there is still one key problem to address. Try to keep your
eyes open, without engaging into the explicit activity of
self-reporting what you see and experience. Once you suddenly access what you experienced immediately before selfreporting, you are irrepressibly left with the impression that
you actually experienced something of the scene before
self-reporting.
What is the status of this pre-report experience?
This could either be an illusion of memory continuity, bridging temporally the current report (see also below §4(c))
with the subjective past. Under this hypothesis, no additional
ingredient would be needed.
Alternatively, we could hypothesize that the content of
A-Cs is not limited to the products of the explicit task of
self-reporting (explicit statements such as: ‘I report X’), but
could also include accessed representations that are not
necessarily manipulated by the machinery of self-reporting,
but are nevertheless accessed and reportable. This second
hypothesis would lead one to distinguish two forms of
subjective reports: (i) those that concern accessed representations that are not explicitly reflexively reported ( primary
or simple reports), and (ii) meta-reports defined as reports
used by the explicit self-report machinery to provide
statements such as: ‘I saw X’. A primary report would correspond to the representation that is broadcasted, accessed and
actively interpreted by the GW constituents, whereas a metareport would include only a subset of these reports: those that
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When facing this array with attention, a subject’s brain represents unconsciously the precise identity of each individual
letter of the array in the ventral pathway, in the V4 area
and/or in the visual word form area or closely related
areas of the left occipital cortex and left fusiform gyrus
[31,32]. In parallel, a representation of the visual background,
providing raw array structure and items’ location, is probably
also coded in the dorsal visual pathway (e.g. LIP area of the
parietal cortex). As soon as approximately 300 ms after array
onset [23,33], the subject consciously accesses a visual representation combining the global background description
(array location and its imprecise ‘letterhood’ elements) with
the precise identity of the few letters that were foveated
and attended, and that could enter into the GW and working
memory (that is postulated as one of the key processors contributing to GW architecture). This consciously accessed
representation would also include a kind of high-level filling-in process (comparable to the retinal blindspot filling-in
process that has been studied extensively [34,35]). This interpretative process would build the illusory attribute that all
individual stimuli are precise letters, given that they share a
‘letterhood’ aspect, and given that when each of them is individually accessed, it is indeed a precise letter (a cognitive
variation around the classical ‘refrigerator light illusion’
[36,37]). This active interpretative process would require the
coexistence of the ventral pathway (local, precise and partial)
and dorsal pathway (global and imprecise) attributes of the
visual representation of the array to occur. The net subjective
report would be something like: ‘I saw an array of letters,
among which there was a K, an N, a G and an L’. In a
way, this subjective report is quite correct, but only its extrapolation to the belief that all constituents were experienced as
precisely as the few letters that were individually accessed
would be incorrect and illusory. Future studies could aim
at better exploring the detailed subjective experience reported
by subjects in such situations: are they really experiencing a
full illusion of visual completeness, or are they rather reporting a more shaded experience?
The individual letters are clear precise contents of A-Cs,
but so is the report of perceiving a whole array of letters
(access to the global and imprecise representation), as well as
the belief that the visual experience overflowed the few identified letters (active interpretative process contributing to A-Cs).
All these three components of the report can be accommodated within the strict A-Cs framework, and change
blindness, Rayner & Bertera’s illusion or other manipulations
can be explained accordingly.
In contrast with this scenario, Block and other P-Cs theorists would suggest here that the unreported letters could still
have been experienced precisely by the subject unable to
report each of them. While we showed how problematic
this proposal is, it also relies on the ‘overflow’ argument:
the reason why subjects cannot report all their visual experience is because this rich experience is too large to be captured
by the limited capacity of A-Cs. Crucially, an elegant series of
retrospective cueing by Sergent et al. [38] showed that conscious perception of one single stimulus (and not of a
whole 12-letter array), presented close to conscious threshold,

can still be triggered several hundreds of milliseconds after
stimulus disappearance. This result demonstrates that postcued attention can trigger the conscious perception of a
single non-reported letter that would have otherwise escaped
consciousness. In this case, the overflow argument cannot be
used easily to explain why the transition from P-Cs to A-Cs
did not work in spite of the absence of overflow (a single
stimulus is presented). In contrast, this counterintuitive
result is compatible with our radical proposal that P-Cs content is nothing else but a sub-set of A-Cs content. Note also
that this retrospective cueing effect can provide a satisfactory
A-Cs account of findings initially interpreted as a large P-Cs
capacity [39].
An additional support to the scenario we proposed can be
found in the Balint’s syndrome associated with bilateral
lesions of the dorsal pathway [40,41]. In such a condition,
patients typically report serially and slowly the few items
of the visual scene they could attend to, but they do not
report the experience of seeing everything. This is noteworthy given that patients do not have visual scotomas or
visual field defects. This loss of the visual completeness
belief would fit well with the absence of the global imprecise
representation of items’ location and raw identity—due to the
parietal cortex lesions—that is predicted to be necessary to
the building of the experience of seeing everything. In other
words, the visual completeness belief is not mandatory and
irrepressible, but does require dorsal pathway areas to
compute the global representation of the visual scene mentioned above. When such a representation is unavailable and,
therefore, is not accessed consciously, the visual completeness
report simply disappears.
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is not between A-Cs and P-Cs, but between two apparently
contradictory subjective reports that belong to the content
of A-Cs.

Downloaded from http://rstb.royalsocietypublishing.org/ on September 22, 2018

As a conclusion, I would like to state some predictions, key
questions and hypotheses that could be addressed in future
studies.

(a) A set of testable predictions
The main prediction stemming from my proposal is that the
neural signature of conscious access should be present in all
situations corresponding to the updating of the content of
the GW, irrespective of their A-Cs or P-Cs label. Crucially,
experimental conditions considered as typical illustrations
of P-Cs experience are predicted to show the same neural
signature of access, as in any other consensual A-Cs situations. To test this prediction, we first have to identify
such a signature, and ideally to be able to identify it on
single trials.
We previously proposed the P3b event-related potential
component as a good candidate for this signature of conscious access [23–27], and described the spectral power and
functional connectivity facets of this neural event [33,42].
We noted that the same global P3b event was present irrespective of the sensory modality (visual or auditory), and
irrespective of the content that was accessed [43]. Our proposal is debated on several grounds ranging from its specificity
to consciousness [44,45], to its potentially too late timing relative to conscious access [46–49]. However, in support of our
hypothesis, Rockstroh and colleagues proposed that P300 that
appears as a slow positive shift is a net inhibitory signal that
can be explained in a Hebbian neural network assembly:

Applied to the GW framework, the hypothesis of Rockstroh
et al. would, therefore, explain why a same unique signature
would occur for any conscious access event. Indeed, if this
neural signature is the net result of a massive inhibition to
most components of the GW, and of a very small activation
of the representation that is accessed, then one expects this
global signature to be highly similar across the very numerous
and distinct contents that can be accessed. However, multivariate decoding techniques as well as multi-unit recordings
in human and non-human primates could be used to finely disentangle the largely common massive inhibition from the tiny
and specific activation patterns that are predicted to differ
according to the specific conscious content.
Importantly, a reliable neural signature of conscious
access could be used to address recent original findings
described by their authors as a plausible support to new versions of P-Cs theory. Indeed, Bronfman et al. [1] engaged
subjects in a dual task with a Sperling-like array of coloured
letters. Immediately after reporting letters from the cued row,
participants had to estimate colour diversity of the non-cued
rows of the array better. In a series of experiments, Bronfman
et al. showed that subjects could perform better than chance
level without a cost to letter report in this second task. The
authors proposed that this finding could be explained in a
P-Cs perspective:
One possible interpretation of the results is in agreement with the
rich-phenomenal-experience hypothesis, which asserts that
during exposure to an array of letters observers initially experience more visual information than is subsequently available for
subjective report. This information is encoded in fragile visual
short-term memory and decays before it can be encoded into durable working memory for later report [1, p. 1402].

Alternatively, this forced choice performance in the second
task (that was not followed by an assessment of the subjective
confidence in this response) could also be explained in terms
of unconscious processing, as also mentioned by the authors.
Probing the neural signature of conscious access to non-cued
colour diversity in this paradigm could, therefore, disentangle between these two possible interpretations.

(b) Reported versus reportable representations?
Are we always conscious of a content, or should we define
consciousness as the ability to consciously access and report
a representation, without necessarily being conscious of any
content? Framed in our contemporary language, this question
reiterates the intentionality attribute of consciousness initially
described by phenomenology since Brentano and Husserl.
This question appears in our proposal as two questions
related to the distinction between reported and reportable
representations. First, concerning the unreported representations that are potentially reportable, is there a way to
propose an explanatory taxonomy of them: why did we not
access them?
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4. Future perspectives

Activity should reverberate only in the cell assemblies actively
involved in the specific information. The development and
stabilization of these distinct synaptic connections require a
large portion of the cells for the incoming concept to be shut
off. This should be seen in a reduced depolarization or even
inhibition of vast networks. The surface positivity corresponding to these inhibited networks would then dominate over the
relatively smaller spots of negativity caused by the reverberating excitation. We may hypothesize that positive waves such
as the P300 result from such a disfacilitation of widespread
neural activity [50, pp. 175 – 176].
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also include processing by the explicit self-report machinery.
Both forms of reports would share a common updating of
the conscious access content within the GW, but only
meta-reports would engage the explicit reflexive reporting
processor that contributes to GW architecture. In other
words, a meta-report would differ from a primary report by
the type of specialized processing within the GW functional
architecture, as is also the case for many other kinds of
conscious processes that rely on various configurations of
GW processors.
One may read this proposal as a semantic trick designed
to incorporate P-Cs within A-Cs while preserving the attributes of P-Cs. However, as mentioned several times in this
article, this distinction proposed between a primary report
and a meta-report does not reflect a discussion between
A-Cs and P-Cs, but a discussion regarding the content of
A-Cs. In particular our proposal leads to the prediction that
a neural signature of conscious access should be present
both in primary reports and in meta-reports. Thus, the predicted neural signature of primary reports would not be
early and local (e.g. early local recurrent loops predicted by
several P-Cs theorists), but would rather be a late and
global ignition of the GW.
This distinction between meta-reports and primary reports
could be tested in healthy and educated adult human subjects,
but also in patients, in infants and in non-human species. In
the framework of the GW, this distinction emphasizes the
importance of combining an all-or-none common process
mandatory for conscious processing (access to GW) with the
specific functional architecture of GW processors open to
social and cultural factors [7].
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When addressing the report versus meta-report distinction
(see above), we raised the possibility that between two successive self-reports, a subject may actually not be in a
conscious state. This strange possibility, according to which
we would be conscious only during temporal islets interspersed with unconscious states, may deserve more
attention. Indeed, a recent empirical study investigated the
dynamics of consciousness by decomposing time series of
fMRI resting state recordings of awake monkeys into several
discrete states defined by distinct patterns of functional connectivity [51]. Such a decomposition enabled the authors to
isolate some brain states defined by long-distance positive
and negative correlations. Interestingly, these patterns were
the least correlated with structural anatomical connections,
whereas other states, defined by exclusively positive correlations, closely resembled structural anatomy. Previous
studies already insisted on the importance of positive and
negative correlation patterns during conscious states in
humans [52,53]. Under anaesthesia, when monkeys lost vigilance and awareness, the positive/negative patterns vanished
while the exclusively positive correlation patterns dominated
the whole time series. In contrast, during conscious wakefulness the patterns that included long-distance negative
correlations dominated the time-series decomposition. We
recently extended this analysis to human patients suffering
from disorders of consciousness, and showed that only
patients in the minimally conscious state showed the
anti-correlation pattern that was absent in unconscious vegetative state patients [54]. Note, however, that even during
conscious states, some patterns showing only positive correlations (and observed mostly during unconscious states) still
contributed to the dynamics of resting state time series.
In the same vein, Tagliazucchi and Laufs analysed 1147

(d) Conscious and unconscious editing of conscious
content
Finally, the conception of conscious access exposed above, as
well as the proposed definition of primary reports as active processes (as opposed to passive broadcasting), raise the challenging
question of the conscious versus unconscious type of this editing
process that build our conscious content. This question would
deserve to be addressed specifically, but many arguments converge to the notion that both conscious and unconscious
interpretative and belief attribution processes participate in it.
Typically, when we consciously access representations, we
access interpreted mental objects while we do not self-report
being the agents of these interpretations (e.g. seeing a face, perceiving a word or accessing a memory). However, once we
consciously access these representations, we also have the ability
to update them voluntarily, to change their meaning, to modify
our confidence and belief regarding their validity. This dynamic
ballet between conscious and unconscious interpretative processes can be easily discovered in everyday experiences, such
as in the classical ‘uncanny’ (worrying strangeness) episode of
Freud misattributing his own mirror reflection to the identity
of an unknown stranger, before correcting voluntarily this incorrect initial interpretation (probably processed unconsciously) he
accessed without effort and agentivity [56].
In the same vein, the writer Nancy Huston describes such a
typical accident [57, pp. 65–66]:
Sometimes we can ‘sneak up’ on our brains, as it were, and
watch them in the act of spinning tales for us to believe in. The
other day, for instance, I entered my building, saw that the elevator was stopped on one of the upper floors, heard someone enter
it and start heading down. When the doors opened on the
ground floor, I expected to see one of my neighbours emerge,
which is what always happens in this situation. Not today, however. (Now I must make it clear that all the mental processes
described in the following paragraph took place within a few
milliseconds.) At eye level, I saw nothing; disconcerted, I
thought, oh, it’s not an adult, it must be a small child; glancing
downward, I saw that I was wrong – it was a woman, but her
head was at my waist level. She’s defecating, I thought. . . . No,
she’s shinnying up from an underground tunnel through a
hole in the elevator floor. . . . No, she had to crouch down to rummage through her handbag for a key.

I would predict that in such an example, each new interpretation actually corresponds to a new access and should be
associated with a similar neural signature (e.g. P3b, see
above).
I recently explored how the analysis of such collisions
between external symbolic signs and our subjective interpretation system can help to reveal the dynamics of these
unconscious and conscious processes that participate to
define our subjective identity, as well as their reciprocal influences [58]. In particular, several studies revealed that, in
many situations, the current conscious posture of the subject
(allocation of top-down spatial [59] and temporal attention
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(c) Discrete temporal islets of consciousness separated
by brief periods of unconsciousness?

resting-state functional magnetic resonance datasets of
human volunteers, and discovered dynamic transitions
between conscious and sleep patterns, with fundamental
changes in the associated functional neuroanatomy [55].
Taken together, these results could suggest that during conscious wakefulness, a form of high-level filling-in process
may join discrete conscious states separated by short periods
of unconsciousness into what we subjectively experience as
a continuous stream of consciousness.

rstb.royalsocietypublishing.org

We previously proposed such a taxonomy of unconscious
representations ranging from: (i) information that is not explicitly coded in a cell assembly, to (ii) information explicitly
coded in a network unreachable by the GW such as some
brainstem structures, to (iii) subliminal ventral pathway and
transient visuo-motor dorsal pathway activations that are not
lasting long enough to be accessed and, finally, to (iv) supraliminal representations that could have been accessed if they
had been amplified. For this last category, we proposed to
label them as pre-conscious representations so as to emphasize
their proximity with GW potential content [5,6].
The second question regarding report versus reportability
deals with intentionality: are we always conscious of a given
content, or are there conscious states free of any content? The
GW framework seems rather close to the central claim of
phenomenology, as it states that ‘global availability of information through the workspace is what we subjectively
experience as a conscious state’ [7]. In other words, being
conscious requires a functional GW, the content of which
corresponds to conscious self-reported states. In this
view, there is no place for a content-free conscious state.
Obviously, conscious contents are not restricted to perceptual contents, and can correspond to any kind of report.
Note also that the proposed distinction between primary
reports and meta-reports casts some light on the distinct
types of content (see above).
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