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Abstract
In consciousness science, theories often differ not only in the account of conscious-
ness they arrive at, but also with respect to how they understand their starting point. 
Some approaches begin with experimentally gathered data, whereas others begin 
with phenomenologically gathered data. In this paper, I analyse how the most in-
fluential phenomenology-first approach, namely the Integrated Information Theory 
(IIT) of consciousness, fits its phenomenologically gathered data with explanatory 
hypotheses. First, I show that experimentally driven approaches hit an explanatory 
roadblock, since we cannot tell, at the present stage, which model of conscious-
ness is best. Then, I show that IIT’s phenomenology-first approach implies a self-
evidencing explanation according to which consciousness can be explained by start-
ing from consciousness itself. I claim that IIT can take advantage of the virtuous 
circularity of this reasoning, but it also faces a data-fitting issue that is somehow 
similar to that faced by experiment-driven approaches: we are not given enough 
information to decide whether the explanatory hypotheses IIT employs to explain 
its phenomenological data are in fact best. I call this problem “the self-evidencing 
problem” for IIT, and after introducing it, I propose a possible way for IIT to solve 
it.

Keywords Integrated Information Theory · Consciousness · Self-evidencing 
explanations · Phenomenology-first
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1 Introduction

In consciousness science, theories often differ not only in the account of conscious-
ness they arrive at, but also with respect to how they understand their starting point. 
The main difference consists in whether a research programme takes first-person data 
(i.e. data gathered from one’s own phenomenology) or third-person data (i.e. data 
gathered from objective methods such as behavioural and neurophysiological mea-
sures) as fundamental observations for theory-building (Chalmers 2004).

In the philosophical and neuroscientific literature, attention has been mostly 
focused on how to best fit behavioural and neuroscientific data, and their correla-
tions, with models of consciousness (Block 2007; Chalmers 2000, 2004; Fink 2016; 
Hohwy and Frith 2004). In this context, the problem is that different theories of con-
sciousness provide different, incompatible, reasons as to why one model should be 
the best fit of experimentally gathered data.

In this paper, I focus instead on the “phenomenology-first” approach of the inte-
grated information theory of consciousness (IIT) (Oizumi et al. 2014; Tononi et al. 
2016) to determine whether this alternative approach is able to move the debate for-
ward. I argue that IIT is affected by a similar, but importantly peculiar, data-fitting 
issue: it is not clear how phenomenologically gathered data provide evidence for the 
particular explanatory model IIT provides.

This is a pressing issue for IIT, as its central claim is that there is an “explanatory 
identity” (Haun and Tononi 2019, p. 5) between consciousness and integrated infor-
mation. This identity depends on the fact that the integrated information measure 
derives from phenomenological evidence. So, integrated information is claimed to 
be a measure of consciousness because it is extracted from consciousness itself: the 
goal of IIT’s phenomenology-first approach is then to explain consciousness from 
consciousness itself. But if there is no clear path that goes from phenomenology to 
integrated information, then the explanatory power of the theory as a theory of con-
sciousness is undermined. The main claim of this paper is that even if we accept IIT’s 
phenomenology-first approach, we still do not seem to have enough information to 
evaluate whether there is such a clear path; that is, we cannot determine whether the 
explanatory model proposed by IIT is in fact the best fit for the phenomenological 
evidence from which the theory starts: it is not clear that IIT succeeds in explaining 
consciousness from consciousness itself. I will call this “the self-evidencing prob-
lem” for IIT.

In the first section, I introduce the distinctive feature of IIT’s approach by contrast-
ing it with standard, experiment-driven, approaches in the neuroscience of conscious-
ness. In the second section, I focus on how IIT builds a theory of consciousness from 
phenomenology, and specifically on the logic employed to infer explanatory hypoth-
eses from phenomenological data. In the third section, I introduce self-evidencing 
explanations, and suggest that IIT could take advantage of this form of reasoning for 
“bootstrapping” the explanation of consciousness from consciousness itself. How-
ever, in section four, I show that for this strategy to work, IIT has to provide informa-
tion not yet made explicit: IIT has a self-evidencing problem. After specifying the 
peculiar nature of the self-evidencing problem in section five, I propose a possible 
way forward for solving the self-evidencing problem, in section six. In the conclu-
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sion, I point out that solving the self-evidencing problem would be crucial to IIT, as 
it is a necessary step in demonstrating the explanatory superiority of IIT’s phenome-
nology-first approach over competing experimentally-driven approaches.

2 The Rationale for the Phenomenology-First Approach

Within the contemporary landscape of consciousness science, the majority of theoret-
ical approaches gather fundamental data for theory-building from the observation of 
behavioural outcomes, such as subjective report, in conjunction with brain imaging 
data (Chalmers 2000). These approaches hold that without neural and behavioural 
data we cannot possibly do meaningful science of consciousness, since without neu-
ral and behavioural data we would lack the objective observables at the basis of any 
scientific investigation (Doerig et al. 2019; Herzog et al. 2022). The starting point of 
consciousness science must thus coincide with experiments that pick out correspon-
dences between conscious states and objectively (neural-behavioural) states.

Some of the most influential theories of consciousness committed to the this 
type of approach are the Global Neuronal Workspace Theory (GNWT) (Mashour 
et al. 2020), Higher-order theories (Brown et al. 2019), Attention Schema Theory 
(Graziano and Webb 2015), and Recurrent Processing Theory (RPT) (Lamme 2006, 
2010). These theories gather data mainly from experiments where a significant cor-
relation is found between specific subjective reports, or other behavioural outcomes, 
and specific neural properties. This observation is explained by the hypothesis that a 
particular neural property underpins the conscious state the subject is reporting.

In the context of experiment-driven approaches, the main problem is to under-
stand the exact relation between reportability (or at least cognitive accessibility) and 
phenomenal consciousness, since some research programmes require a distinction 
between the mechanisms underpinning these two phenomena (Block 1995, 2011; 
Lamme 2018), whereas others hold that studying consciousness independently of 
any behavioural outcome or report is simply outside the scope of science (Cohen and 
Dennett 2011; Doerig et al. 2019; Naccache and Dehaene 2007; for a comprehensive 
discussion, see (Kleiner and Hoel 2021)).

Thus, within experiment-driven approaches, the debate seems mostly focused on 
(i) whether data about cognitive reportability should be separated from data about 
phenomenal consciousness, and (ii) if so, how to do it. Experiment-driven conscious-
ness science, then, seems to have two issues. First, there is a theoretical problem: 
there is no consensus on which concept of consciousness should be used in con-
sciousness research, since it is not clear whether phenomenal consciousness is identi-
cal with cognitive access or not, nor whether this distinction is useful at all (Block 
1995; Irvine 2017; Overgaard and Grünbaum 2012). Second, there is a methodologi-
cal problem: since there is no consensus on how to conceptualize the explanandum 
phenomenon (the phenomenon that needs to be explained), there is no well-estab-
lished methodology for studying consciousness scientifically (Irvine 2012), and how 
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to set it apart from all possible confounds (for a discussion, see (Michel and Morales 
2020))1.

At the present stage, theories of consciousness based on the experiment-first 
approach seems to be systematically underdetermined (Michel 2019), namely, the 
same data can be accounted for by different models with equal explanatory and pre-
dictive power: the claim that a certain model is best can be countered by proponents 
of a different model, who operate under different theoretical and methodological 
assumptions. This situation seems to lead to an impasse, which can be summarized in 
this way: at the present stage, theories employing an experiment-driven approach do 
not have a well-defined methodology for deciding which model of consciousness fits 
best with currently available data.

This is acknowledged by several consciousness scholars. Victor Lamme states that 
“the debate [between theories that focus on phenomenal consciousness and those that 
focus on conscious access] seems to reach a stalemate” (Lamme 2018, p. 1), whereas 
Phillips (2018) argues that “not only do we not know whether consciousness requires 
cognition, we do not know how to find out” (Phillips 2018, p. 7).

Perhaps this impasse can be overcome from within the experiment-driven 
approach: finessing consciousness detection procedures and calibrating different 
measures of consciousness (Michel 2021; Seth et al. 2008), paired with accumulation 
of new evidence, might help decide between competing models of consciousness.

In this paper, however, I want to explore the prospects and limitations of a different 
strategy. This is the strategy of claiming that, if we want to advance consciousness 
science, we must approach consciousness from a different angle, and this angle is 
provided by phenomenology itself. That is, in order to explain consciousness, we 
must start from consciousness itself. This is the “phenomenology-first” approach 
taken by IIT.

IIT is by no means the only research programme that starts with first-person data 
(e.g. (Rudrauf et al. 2017; Varela 1996; Williford et al. 2018); for a discussion, see 
(Chalmers 2004)), but its centrality in current neuroscientific debates on the neural 
basis of consciousness and its clear and well-developed theoretical structure place IIT 
at the forefront of phenomenology-first approaches. For these reasons, I will focus on 
IIT’s specific version of developing the phenomenology-first approach.

According to IIT’s phenomenology-first approach, although we need neural and 
behavioural data to test and validate theories of consciousness (IIT included), if we 
want to build one we need to extract the essential structure of experience from our 
own phenomenology. Phenomenologically gathered data are observations that are not 
publicly available and objectively measurable as traditionally conceived in science. 
Rather, they constitute a different kind of evidence, since they are observations of 
how things appear to the subject. A phenomenology-first approach to consciousness 
science can claim that the features that different appearances have in common just 
constitute phenomenal (from the Greek phainomenon, namely “that which appears”) 

1  No-report paradigms, namely experimental paradigms that seek to track conscious states through physi-
ological measures like eye movements or pupil dilation (Block 2019; Tsuchiya et al. 2015), might help 
with this task, but see (Overgaard and Fazekas 2016) and (Michel and Morales 2020) for critical discus-
sions.
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consciousness. In this sense, according to the phenomenology-first approach, phe-
nomenologically gathered data, or first-person data, can be used scientifically if we 
acknowledge that the science of consciousness is the science of first-person appear-
ances, and therefore how things appear to the subject must constrain and guide our 
understanding of consciousness itself2.

This approach promises to resolve the theoretical and methodological issues that 
afflict experiment-driven approaches. First, it posits that phenomenal consciousness 
is the appropriate explanandum of consciousness science because it is manifest as an 
observational datum. Second, the phenomenology-first approach does not require an 
account of the relation between consciousness and reportability, since phenomeno-
logical observations are not data for an extrinsic observer. Rather, they are data for 
the same subject who is experiencing them. If the phenomenological observation of 
consciousness is direct, and does not involve neural and behavioural data, there is 
no risk of bringing confounding factors such as post-perceptual processes into the 
fundamental dataset upon which we build our theory of consciousness.

To clarify, according to IIT’s phenomenology-first approach, phenomenological 
data are not subjective reports about consciousness, nor judgments or beliefs about 
one’s own consciousness. It is not that there are two things: consciousness and the 
observation of consciousness. Rather, IIT seems to work with an account of intro-
spection which is akin to the acquaintance view of introspection (Gertler 2012; Rus-
sell 1912): the idea is that we are in direct contact with our conscious states, and that 
there is no medium between how consciousness is and how it appears to the con-
scious subject. According to Russell’s test, you are acquainted with something if you 
cannot possibly doubt about the object’s existence. This seems in fact the (Cartesian) 
starting point of IIT, its zeroth postulate (Barbosa et al. 2021, p. 2): consciousness 
exists and this much cannot be doubted3.

If the acquaintance view of introspection is on the right track, in the case of con-
sciousness, the distinction between appearance and reality vanishes (Kripke 1980): 
the “real thing” is precisely phenomenology itself (i.e., how things appear)4.

In this paper, I am not interested in assessing whether this is a convincing view 
of how introspection works (for criticisms of the acquaintance view see (Hill 1991); 
see also (Dennett 1991) and (Schwitzgebel 2011) for criticisms against introspec-
tion in general, and (Spener 2013) for a discussion). I will concede the point for the 
sake of the argument. Rather, my point here is that this view of how self-knowledge 
works seems to imply an important consequence for our explanatory practices in 

2  This approach does not deny the importance of standard scientific data, which are objectively and pub-
licly observable. Rather, it questions their epistemic primacy in the particular field of consciousness 
science, where the target phenomenon is considered subjective and private.

3  Notice that consciousness, in IIT, means having a subjective perspective, and this seems to be shared 
even by Illusionists (Frankish 2016; McQueen 2019a).

4  (Goff 2017) and (Goff 2020) take the acquaintance view of introspection as implying that we can grasp 
the essential metaphysical nature of consciousness. This is the Revelation argument. Proponents of the 
phenomenology-first approach for the science of consciousness do not need to endorse (and in fact they 
do not seem to endorse) this view on the metaphysical nature of consciousness, and can claim that the 
acquaintance view of introspection does not entail Revelation (see, e.g. (Rudrauf et al. 2017)). I thank an 
anonymous reviewer for pointing this out.
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consciousness science: if there is no medium between consciousness and the subjec-
tive observation of consciousness itself, then the datum (i.e., the observation) and the 
explanandum phenomenon (i.e., consciousness) coincide.

Thus, IIT’s approach seems to reject, in consciousness science, the distinction 
between data and phenomena (Bogen and Woodward 1988, p. 305) that the tradi-
tional, experiment-driven, approach implies. This is because in consciousness sci-
ence the observer and the observed subject matter coincide: the phenomenon to be 
explained is precisely the immediate and direct experience the observer is having.

IIT’s approach might have the advantage of not requiring an account of the rela-
tion between consciousness and reportability, but is founded on a relation between 
data and phenomena that is scientifically unorthodox, and it is not at all clear that a 
scientific explanation of consciousness can be provided by starting from phenomeno-
logical data (Herzog et al. 2022).

It is thus important to explore whether IIT’s phenomenology approach can in fact 
use phenomenologically gathered data in order to provide a convincing explanation 
of consciousness. In order to do this, I will adopt a conditional strategy: I will thus 
accept for the sake of the argument that (i) IIT’s phenomenology-first approach can 
be used to guide scientific enquiry on consciousness; (ii) IIT’s foundation is in fact 
able to extract all the essential features of phenomenal consciousness, and (iii) that 
these features can be singled out via acquaintance with phenomenality itself5. I will 
argue, however, that even if we accept these foundational aspects of IIT, a problem 
for IIT as a scientific explanation of consciousness still remains (i.e., what I call “the 
self-evidencing” problem).

In particular, in order to evaluate whether IIT’s methodology can truly be superior 
to the experiment-driven approach, we need to look at the particular structure of 
IIT first, and determine (i) whether IIT’s phenomenology-first approach is able to 
“bootstrap” an explanation of consciousness from consciousness itself (Ellia et al. 
2021, p. 10); and (ii) whether such an explanation avoids the impasse faced by the 
experiment-driven approach. So, let us examine IIT’s structure first.

3 Building on Phenomenology

IIT’s fundamental phenomenological building blocks are its axioms, which are sup-
posed to capture the essential features of experience. These are: (a) intrinsic existence: 
consciousness exists from the intrinsic perspective; (b) composition: consciousness 
is structured, composed of phenomenological distinctions; (c) information: con-

5  Point (i) can be denied by maintaining that phenomenological data are no data at all, since scientific data 
are by definition third-person data derived from objective measurements (see, e.g. (Cohen and Dennett 
2011) and (Herzog et al. 2022). See also (Negro 2020). and (Tsuchiya et al. 2020) for replies). Point (ii) 
can be countered by denying that IIT’s supposedly essential features of conscious experiences are in fact 
essential (Bayne 2018), or by claiming that they do not exhaust the list of essential properties of experi-
ence (Brown 2017). Point (iii) can be countered by denying that we get to know our conscious minds 
via acquaintance (see, e.g. (Frankish 2016)). In this paper, I assume the truth of points (i)-(iii) in order 
to isolate the core issue I want to focus on, namely the logical structure of a scientific explanation of 
consciousness based on phenomenological data.
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sciousness is specific, as each experience has its particular shape; (d) integration: 
consciousness is unified, as each experience is indivisible; (e) exclusion: conscious-
ness is definite, as it has definite borders in space and time (for a complete description 
of the axioms, see (Oizumi et al. 2014) and (Tononi and Koch 2015)).

These fundamental features of experience are used as a basis to derive a further set 
of assumptions, IIT’s postulates, that are supposed to explain how the physical world 
must be in order to underpin the structure of experience picked out by the axioms. 
Thus, IIT’s postulates set the stage to the explanans, namely the (physical) phenom-
enon that is supposed to explain the (phenomenal) phenomenon that needs to be 
explained. Each postulate is supported by the corresponding axiom, so we have: (a’) 
intrinsic existence: a system must have causal power upon itself; (b’) composition: a 
system must be structured; (c’) information: a system in a state must be specific by 
constraining in a specific way its past (cause information) and future (effect informa-
tion) states; (d’) integration: a system must generate information that is irreducible 
to that generated by its components; (e’) exclusion: a system must generate only one 
irreducible cause-effect repertoire.

We thus have phenomenological building blocks (the axioms) and physical opera-
tionalizations (postulates) that seek to explain how these phenomenological features 
come to being. Given that the postulates are formulated in a language that is acces-
sible to information theory, IIT expresses consciousness in information theoretic 
terms. IIT’s central claim is that consciousness is explanatorily identical to integrated 
information6, with ΦMax being the measure of such information theoretic quantity, 
and therefore of consciousness too.

For ΦMax to be a genuine explanation of consciousness, we need to make sure that 
(i) the axioms pick out all the essential features of consciousness, and thus provide 
the proper structure of the explanandum phenomenon; and (ii) the self-evident nature 
of the axioms is faithfully conveyed to the postulates. As mentioned earlier, in this 
paper, I will assume that the axioms do pick out all the essential features of con-
sciousness (for a criticism, see (Bayne 2018)), and I will instead focus on (ii).

The first question to address about the link between IIT’s postulates and IIT’s 
axioms concerns the type of inferential reasoning adopted to infer the former from 
the latter. As pointed out by Tononi (2017, p. 621), Grasso (2019, p. 51), and Koch 
(2019, p. 75), the inferential process through which postulates are extracted from the 
axioms seems to be an inference to the best explanation (IBE). That is, each postulate 
is supposed to best explain7 why the particular feature of consciousness picked out by 
the corresponding axiom occurs, given the assumption that a physical world exists.

This type of inference is often thought to be truth-conducive (Psillos 2002; see 
(Van Fraassen 1980) for a criticism), and therefore, it seems well-suited to convey 

6  I am using “integrated information” as shorthand for “maximally irreducible conceptual structure” 
(Oizumi et al. 2014, p. 14).

7  Ellia et al. (2021) argue that the relation between introspective data and neuroscientific explanations is 
an inference to a “good enough” explanation. This might soften the requirement that the postulates must 
be true, but it does not undermine my overall point, since my argument is based on the uniqueness of the 
best explanation, and the “good enough” explanation provided by each postulate, in IIT, is still supposed 
to be unique.
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the self-evident truth of the axioms to the postulates, and, from there, to ground the 
accuracy of ΦMax as a measure of consciousness.

The problem, however, is that this theoretical structure collapses if each postulate 
is not the best explanation of each corresponding axiom: if the set of chosen postulates 
is constituted by poor explanations, ΦMax will be a poor measure of consciousness.

There is an interesting similarity between IIT phenomenology-first approach and 
the traditional methodology based on experimentally gathered neural and behav-
ioural data: both methodologies can be conceived as trying to derive their explana-
tory models through a process of inference to the best explanation. As seen above, 
the problem for traditional approaches is that it does not seem possible to determine 
what counts as best between different theories, given the lack of consensus on a well-
defined methodology for choosing a model over another. Traditional methodologies 
seem to be systematically underdetermined.

In the context of IIT, the underdetermination problem could apply if different 
explanatory hypotheses can be proposed to account for the same piece of phenom-
enological evidence8.

Crucially, inference to the best explanation is a type of contrastive reasoning: the 
explanatory virtues of an explanation are (at least partially) identified by contrasting 
the explanatory power of that explanation with other candidate explanations (Lipton 
2017, p. 188). Given that postulates, in IIT, are derived from the axioms through an 
inference to the best explanation, the logic fuelling the inference from axioms to pos-
tulates allows for multiple potential operationalizations of phenomenology. There-
fore, we need to understand whether the chosen operationalization is the best possible 
explanation of the phenomenological evidence.

4 Bootstrapping an Explanation of Consciousness Through Self-
Evidencing Explanations

According to IIT’s phenomenology-first approach, one believes in the truth of 
explanatory hypotheses only in virtue of the truth of the evidence they are supposed 
to explain: the only evidence I have that a certain postulate is true is given by my 
own phenomenology. In cases like this, self-evidencing explanations might come in 
handy.

Self-evidencing explanations obtain every time “the information that the explanan-
dum event has occurred […] constitutes, as we might say, an essential part of the 
only evidence available in support of that hypothesis” (Hempel, 1965, p. 372). These 
explanations are extremely common, and not only in scientific contexts. An every-
day case of self-evidencing explanation involves the inference of the hypothesis “a 
burglar is afoot” from the observation of a footprint on the ground outside one’s 
window (Lipton 2004, p. 24). The observation of the footprint provides evidence for 

8  I will use “explanatory hypotheses” and “operationalizations” interchangeably. Although the idea of 
explaining axioms might sound odd, the idea here is that, at least in the context of IIT, the postulates 
operationalize phenomenology by rendering it amenable to scientific investigation, and thus they are 
supposed to explain how the world must be in order to sustain phenomenology.
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the hypothesis “a burglar is afoot”, and in turn this hypothesis explains why the foot-
print occurred. Self-evidencing explanations have a circular aspect, but this circular-
ity is benign: “an acceptable self-evidencing explanation benefits, as it were, by the 
wisdom of hindsight derived from the information that the explanandum event has 
occurred, but it does not misuse that information so as to produce a circular explana-
tion” (Hempel, 1965, p. 373). Thus, a self-evidencing explanation occurs when an 
event provides evidence for the hypothesis that, if correct, would in turn explain the 
same observation that counts as evidence for that hypothesis. As Peter Lipton puts 
it: “Self-evidencing explanations exhibit a kind of circularity: H explains E while E 
justifies H. […] what is salient is that there is nothing vicious here: self-evidencing 
explanations may be illuminating and well-supported.” Lipton 2001b, p. 45).

In the case of IIT, a postulate would be a self-evidencing explanation of the cor-
responding axiom since the phenomenologically gathered axiom is an essential part 
of the evidence available in support of that postulate: we believe in the “goodness” 
of the postulate in virtue of the self-evident truth of the axiom. IIT can thus exploit 
self-evidencing explanations to “bootstrap” the explanation of consciousness from 
consciousness itself.

But, in order for this procedure to solve the version of the underdetermination 
problem for IIT, the self-evidencing explanation of consciousness must be (i) accept-
able, namely, the self-evidencing must not turn vicious; and (ii) successful, namely, 
each self-evidencing postulate must be the best explanation of the corresponding 
axiom. Each axiom must then provide evidence for one, and only one, postulate, and 
this postulate must be the best explanation of the corresponding axiom.

If IIT wants to claim some explanatory superiority compared to traditional 
approaches based on neuroscientific and behavioural evidence, IIT needs to prove 
that the type of self-evidencing explanation its explanatory model (based on the 
axioms and postulates of the theory) implies, is in fact successful. Since traditional 
approaches fail to prove that a specific fit of neuroscientific and behavioural data into 
a model of consciousness is the best fit, IIT must show that its own inferential reason-
ing, based on IBE, does not suffer the same fate. That is, IIT must show that its own 
internal structure has some sort of explanatory superiority compared to the internal 
structure of theories that start from experimentally gathered data.

To restate, for the self-evidencing explanation of consciousness to be successful, 
in the context of IIT, it means that the circularity it implies should not be vicious (this 
is the acceptability criterion), and the mapping from the observation (i.e. each single 
axiom of IIT) to the hypothesis (i.e. each single postulate of IIT) should pick out only 
one hypothesis – the best one (this is the success criterion). Let us examine whether 
IIT meets these two criteria for successful self-evidencing explanations.

5 The Self-Evidencing Problem for IIT

In order for a self-evidencing explanation to be acceptable, the circularity of the 
explanation must not turn vicious. This happens when doubts about the occurrence of 
the explanandum event are dismissed by appealing to beliefs that depend on it. In the 
burglar example, if someone raises doubts about the fact that a burglar left a footprint 
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outside of my window, I cannot use the belief “there is a burglar afoot” to dismiss 
their doubt, since I formed the burglar hypothesis in virtue of having observed the 
footprint. To dismiss doubts about the occurrence of the explanandum event, I need 
to appeal to considerations that are independent of the occurrence of the evidence 
(e.g. the high criminality rate in my neighborhood). These considerations are exter-
nal to the self-evidencing circle, and constitute background knowledge that has been 
established prior to the observation of the footprint and my corresponding burglar 
hypothesis-formation. Appealing to such well-established background knowledge to 
dismiss doubts on the occurrence of the explanandum event makes the self-evidenc-
ing circle benign.

In this sense, IIT circularity does not seem to be vicious. Even if someone were to 
raise doubts about the instantiation of a certain phenomenological property9 as essen-
tial property of experience (Bayne 2018), IIT would not dismiss the doubt by appeal-
ing to its own explanatory model. For example, Bayne points out that the unity of 
consciousness, a phenomenological property picked out by the axiom of integration, 
might not be an essential feature of consciousness, since the experience of patients 
with associative agnosia does not seem to be representationally unified (Bayne 2018, 
p. 5). In IIT, the axiom of integration is explained by the integration postulate, which 
states that “the cause–effect structure specified by the system must be unified: it 
must be intrinsically irreducible to that specified by non-interdependent subsystems 
(Φ > 0) across its weakest (unidirectional) link” (Tononi and Koch 2015, p. 7). If IIT 
were to dismiss the doubt raised by Bayne by claiming that the experience of patients 
with dissociative agnosia is unified because their brain specifies an irreducible cause-
effect structure, then the self-evidencing circle in the case of the inference from the 
integration axiom to the integration postulate would indeed be viciously circular.

But IIT could simply dismiss the doubt about the instantiation of the property by 
appealing to the self-evident nature of the axioms. That is, IIT could reply that axioms 
cannot be doubted by definition, as their truth is manifest in first-person experience, 
and that if doubts can be raised, it is just because the meaning of the axioms has been 
misunderstood – something has been lost in communicating the axiom.

My aim, here, is not to evaluate whether this move convincingly counters Bayne’s 
challenge. Rather, what matters here is that this move does not make the self-evidenc-
ing circularity vicious, as the doubt about the observed property is dismissed through 
phenomenological considerations, and not through the hypothesis one forms in virtue 
of the observed property.

The self-evidencing circle in the case of IIT seems at least acceptable – i.e. it does 
not seem to turn vicious. But this is not enough for it to be successful, as the infer-
ential reasoning IIT proponents use to formulate a postulate given the corresponding 
axiom (i.e., IBE) requires picking out only one postulate, and the self-evidencing 
dynamics does not per se guarantee that: a single piece of evidence can support dif-
ferent equally good hypotheses, and a self-evidencing circle will be generated for 
each of these competing hypotheses. If we want the self-evidencing circle to be suc-

9  Notice that in the case of IIT we need to move from an “event-based” talk to a “property instantiation-
based” talk, but this does not affect my argument, as a nominalist about properties could formulate the 
argument in event-based terms without loss of content.
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cessful under IIT’s version of inference to the best explanation we need a methodol-
ogy for eliminating competing self-evidencing circles.

To see how this could be done, let us return to the burglar example. Imagine a 
competing hypothesis is advanced to explain the footprint: perhaps the footprint was 
left by a repairperson who was climbing the building to repair the roof. We now have 
two self-evidencing circles generated by the same piece of evidence, and we need to 
find a way to eliminate one of them. In cases like this, it is often thought that it is the 
well-established background knowledge that allows us to rank the competing expla-
nations, and discard those that are deemed less explanatory: “an IBE-type of reason-
ing has a fine structure that is shaped, by and large, by the context. Explanations 
are, by and large, detailed stories. The background knowledge (or, beliefs) ranks the 
competitors. Other background assumptions determine the part of the logical space 
that we look for competitors” (Psillos 2007, p. 443). In this case, I can appeal to con-
siderations external to the circle, like my knowledge of high-criminality rate in the 
neighborhood and my knowledge that there is no repairment work scheduled for my 
building, to prefer the burglar hypothesis to the repairperson hypothesis.

We can now try to apply the same reasoning to IIT. Let us take, again, the integra-
tion axiom:

INTEGRATION: “consciousness is unified: each experience is irreducible to non-
interdependent subsets of phenomenal distinctions” (Tononi and Koch 2015, p. 7).

To restate, the corresponding postulate maintains that:
PIIT: “the cause–effect structure specified by the system must be unified: it must be 

intrinsically irreducible to that specified by non-interdependent subsystems (Φ > 0) 
across its weakest (unidirectional) link” (Tononi and Koch 2015, p. 7).

But an alternative postulate, that would prima facie be supported by the integra-
tion axiom is conceivable, and it could be formulated in the following way:

PAlt: A mechanism can contribute to consciousness only if the information it gen-
erates is broadcast into a global module that spatiotemporally binds the information 
coming from different sub-modules.

For the integration postulate to be a better explanation of the integration axiom 
than this alternative postulate, IIT proponents need to show why we have good rea-
sons to eliminate the alternative postulate. Similarly, McQueen (2019b, p. 88) shows 
that it is possible to formulate an information postulate that is different from that for-
mulated by IIT, but fully compatible with the information axiom10, while Merker et 
al. (2021) suggest that the intrinsicality axiom can be best accounted for by the notion 
of “point of view” introduced by the Projective Consciousness Model (Rudrauf et 
al. 2017). This seems to show that there is the possibility to conceive and formulate 
alternative postulates that would explanatorily compete with the postulates chosen by 
IIT, and this is a systematic problem for each single axiom-to-postulate inference. So, 
the reasoning I have applied here to the axiom of integration could in principle apply 
to every axiom (and corresponding postulate) of IIT. The problem arises the moment 
we realize that it is not clear on which background knowledge we could rely, in order 
to eliminate the alternative explanatory hypothesis. That is, the observation constitut-
ing the axiom (e.g. phenomenal unity) could be best explained by the corresponding 

10  McQueen draws a different conclusion than I do. This will be clarified in Sect. 5.
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postulate because the IIT postulate coheres with well-established background knowl-
edge better than the alternative postulate, in the same way as the burglar hypothesis is 
better than the repairperson hypothesis because it coheres better with my knowledge 
of criminality rate in the neighborhood, repairment work schedule, and so on11.

But since IIT does not provide us with such relevant background knowledge, we 
are not in a position to evaluate which postulate is best. We can call this problem 
the “self-evidencing problem” for IIT, since it shows why the axioms of IIT do not 
support a unique formulation of the corresponding postulate, and without a unique 
mapping from axiom to postulate, the self-evidencing circularity the phenomenol-
ogy-first approach is trying to exploit to explain consciousness from consciousness 
itself, might be at best acceptable, but not successful. In IIT, the axioms might be 
self-evident, but the postulates do not seem to be self-evidencing.

The self-evidencing problem is for IIT what the underdetermination problem is 
for experiment-driven theories of consciousness: the problem of finding out which 
explanatory model fits best with the available evidence. The peculiarity of the self-
evidencing problem, however, is that it applies to approaches that take the explanation 
of consciousness to derive from within consciousness itself, and thus try to bootstrap 
consciousness out of phenomenological evidence via self-evidencing explanations.

6 Clarifying the Specificity of the Self-Evidencing Problem

The self-evidencing problem for IIT is also similar, in some respects, to the non-
uniqueness problem for IIT. This is the problem of finding a unique and non-arbitrary 
path that goes from phenomenology to Φ (Hanson and Walker 2021; Kleiner and 
Hoel 2021, p. 11). The problem is that, if there is more than one way to map phenom-
enology into Φ, then the explanatory power of Φ as a measure of consciousness is 
undermined, as Φ is supposed to measure consciousness exactly because it derives 
from consciousness itself. And, therefore, it should not depend upon arbitrary choices 
posited by the theorizer (Barbosa et al. 2021; Merker et al. 2021).

The non-uniqueness problem for IIT can be formulated in several different ways: 
even if one accepts the set of axioms posited by IIT, it can be maintained that the for-
malization in information-theoretic terms of the Φ measure can take several different 
forms (Barrett and Mediano 2019; Hanson and Walker 2021), or that the inference 
from axioms to postulates is invalid, because several alternative postulates can poten-
tially be formulated for each axiom (McQueen 2019b).

Here, I highlight how the self-evidencing problem for IIT I raise is importantly 
different from these versions of the non-uniqueness problem. First, differently from 
what (Barrett and Mediano 2019) and (Hanson and Walker 2021) have showed, 
the self-evidencing problem does not focus on the formalization of Φ as a measure 
of consciousness. The self-evidencing problem focuses instead on how a property 

11  Here, I follow Lipton (2001a) in taking explanatory considerations as a guide for inference. For the 
sake of the argument, I assume that explanatory virtues of good explanations are unity, coherence, ad 
integration with background knowledge (for a discussion on the compatibility between IBE and models of 
scientific explanation, see (Prasetya 2021)).
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picked out by an axiom (e.g. “integration of consciousness”) can be best explained by 
the property picked out by the corresponding postulate (e.g. “irreducibility of cause-
effect structure”). This is fundamentally a matter of logical reasoning, as it requires 
justifying the inference from axioms to postulates, rather than being a mathematical 
issue.

Second, contrary to what McQueen (2019b) argues, I do not claim that such infer-
ence is deductively invalid, simply because the inference from axioms to postulates 
is not a deduction. According to McQueen, who focuses on the axiom and postulate 
of information, the inference from the information axiom to the information postulate 
“is invalid because the axiom says nothing about past or future, cause or effect. These 
notions are simply smuggled into the information postulate” McQueen 2019b, p. 
89). If the inference from axioms to postulates were a deductive inference, McQueen 
criticism would in fact be correct, since in deductive inference the conclusion can-
not convey more information than that conveyed by the premises (D’Agostino and 
Floridi 2009; Sequoiah-Grayson 2008). But the inference from axioms to postulates 
is a form of IBE, and this form of reasoning makes it possible for the conclusion 
to convey more information than that conveyed by the premises: IBE is a form of 
ampliative reasoning (Psillos 2002). The self-evidencing problem highlights that it 
is unclear whether the axioms are faithfully conveyed to the postulates. And if each 
postulate chosen by IIT is not the best explanation of each corresponding axiom, then 
the self-evidencing circle between evidence and hypothesis cannot be successful. The 
uniqueness of the derivation of the Φ measure from phenomenology is thus threat-
ened by the very logical reasoning fuelling the inference from IIT’s axioms to IIT’s 
postulates, as it is unclear how we can exclude different possible formulations of a 
postulate, even if we grant the self-evident truth of the corresponding axiom.

Finally, my argument also differs substantially from that of Merker et al. (2021), 
who claim that there is a mismatch between IIT’s axioms and postulates, and there-
fore there does not seem to be any justification for the claim that IIT is a theory of 
consciousness. Rather, according to them, integrated information can be considered 
as a measure of network efficiency (for a reply, see (Tononi et al. 2022)). My point, 
however, is not that the identity between consciousness and integrated information 
is mistaken, but that we do not have the instruments to tell whether the inference of 
IIT’s postulates from IIT’s axioms, which supposedly justifies IIT’s central identity, 
is successful. This is because it is not clear that IIT’s phenomenological ground is 
properly operationalized through a process of self-evidencing.

To be clear, I am not saying that IIT’s postulates cannot be self-evidencing: the 
self-evidencing problem is not the problem that IIT’s postulates cannot be best expla-
nations of the corresponding axioms. Rather, the problem is that we do not have 
enough information to evaluate whether IIT’s postulates are best explanations of the 
corresponding axioms, and, thus, whether they are successfully self-evidencing. This 
is because we are not given the background assumptions and background knowledge 
with which a given hypothesis should cohere. The self-evidencing problem for IIT 
is thus the problem of our inability to evaluate whether IIT’s phenomenology-first 
approach can successfully explain consciousness from self-evident features of con-
sciousness itself, through a form of successful self-evidencing explanation. In order 
to solve the self-evidencing problem, IIT must make explicit the background knowl-
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edge and background assumptions that, together with the phenomenological observa-
tions provided by the axioms, support one formulation of a postulate over another.

7 A Possible Way Forward?

As pointed out by Grasso (2019) and Tononi (2017), IIT seems to imply pandispo-
sitionalism, the ontological view according to which the only fundamental proper-
ties that exist are dispositional properties, whose existence is defined by their causal 
powers12. Thus, for IIT, the physical world is nothing but cause-effect powers. This 
ontological stance can count as background assumption that constrains the inference 
of a postulate from the corresponding axiom, since the postulate is supposed to tell 
us how the physical world should be, in order to underpin the phenomenological 
property picked out by the axiom. Coherently with pandispositionalism, and there-
fore with the idea that properties can be analysed in terms of causal powers, every 
IIT postulate is formulated in terms of cause-effect structure (Tononi and Koch 2015, 
p.7). Pandispositionalism can importantly restrict the set of possible postulates from 
which we extract the best-explanatory postulate: for example, in the case of the inte-
gration axiom, the alternative postulate conceived in Sect. 4 (PAlt: A mechanism can 
contribute to consciousness only if the information it generates is broadcast into a 
global module that spatiotemporally binds the information coming from different 
sub-modules) can be excluded because it is not formulated in cause-effect terms. 
Given the unity of consciousness (integration axiom) and pandispositionalism, PIIT 
is better than PAlt because the notion of irreducible cause-effect structure integrates 
better with pandispositionalism than the notion of information binding in a global 
module.

Note that the property of global information binding could perhaps be expressed, 
via reductive analysis, in terms of cause-effect powers, so to cohere with pandispo-
sitionalism. According to this reading, PAlt would be excluded as the best explana-
tion of the integration axiom not because incompatible with pandispositionalism, but 
because formulated at an inappropriate level of analysis: the best operationalization 
of the phenomenological evidence would be the one that analyses phenomenological 
properties in terms of cause-effect powers of the fundamental physical level, and not 
in terms of emergent levels of analysis (i.e., those of the special sciences).

This might be true, but for this move to work we need an argument to defend 
the claim that the right level of analysis, when operationalizing phenomenological 
properties, is the level of the cause-effect powers of the physical, rather than the 
cause-effect powers of an emergent level of analysis (e.g., the biological, or the psy-
chological). IIT proponents, however, have yet to provide such an argument.

Moreover, although necessary to solve the self-evidencing problem, exhibiting 
background assumptions like pandispositionalism is likely to be insufficient. As 

12  It is not my intent, here, to explore the relation between the epistemology of IIT and its metaphysical 
assumptions and implications (for a discussion, see (Fallon and Blackmon 2021)). I do not intend to sug-
gest that pandispositionalism is uncontroversial either. What matters for the present purposes is that IIT 
proponents can resort to their endorsement of pandispositionalism to explain why the phenomenological 
evidence should be operationalized in the specific way proposed by IIT.
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pointed out by Psillos (2007), background assumptions can constrain the logical 
space from which explanations can be derived. In the case of IIT, pandispositional-
ism limits the logical space from which, given the axioms, postulates can be inferred. 
But different postulates can still be formulated from within this limited logical space, 
given that different postulates can be formulated in cause-effect terms, for each single 
axiom. For example, the integration axiom could be best-explained by the following 
postulate:

PAlt2: “a mechanism contributes to consciousness if its cause-effect structure fuses 
the causal powers of its constituents”.

This postulate is pandispositionalist in spirit, as it is formulated in cause-effect 
terms, and accounts for the unity of consciousness, as fusion is a physical operation 
that produces unified wholes (Humphreys 1997). However, PAlt2 is also substantially 
different from the integration postulate formulated by IIT. And if IIT wants to exclude 
this alternative postulate, it must exhibit further assumptions and background knowl-
edge, on top of pandispositionalism, according to which we can favour IIT’s integra-
tion postulate to this newly formulated postulate.

Defining the physical world in terms of cause-effect structures, according to a 
pandispositionalist ontology, and requiring that our operationalization of the phe-
nomenological evidence adhere with such ontology, certainly shapes and constrains 
the logical space in which we can look for the postulates that can best explain the 
axioms. But this is not enough, as several alternative postulates for each axiom can 
be conceived and formulated in terms of cause-effect powers: the self-evidencing 
problem remains.

8 Conclusions

In this paper, I have focused on IIT’s phenomenology-first approach, and I have high-
lighted the way it integrates phenomenological evidence with the specific explana-
tory model IIT provides.

I have argued that IIT’s approach differs from standard accounts in the neurosci-
ence of consciousness, which normally start from experimentally-gathered evidence. 
At the present stage, experiment-driven approaches in consciousness science seem 
to have hit a roadblock related to difficulties in disentangling the mechanisms under-
pinning consciousness from those underpinning cognitive reportability. IIT can thus 
claim to be superior to experiment-driven approaches because its peculiar phenome-
nology-first approach avoids this specific data-fitting issue.

I have suggested that IIT can exploit self-evidencing explanations to bootstrap the 
scientific explanation of consciousness from consciousness itself. Self-evidencing 
explanations are scientifically legitimate and their circularity can be virtuous, but 
for IIT to take advantage of this explanatory method, IIT must make sure that the 
circularity of self-evidencing explanations does not turn vicious, and that the infer-
ence from phenomenology to explanatory hypotheses picks out a unique explanation.

The main thesis of this paper is that IIT has a self-evidencing problem: this high-
lights that without exhibiting the background assumptions and background knowl-
edge that underlie the inference from phenomenological evidence to explanatory 
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hypotheses, the self-evidencing explanation of consciousness cannot be successful. 
The problem lies in our inability to evaluate whether the hypotheses chosen by IIT 
are in fact best explanations of the phenomenological evidence. Thus, IIT is affected 
by a data-fitting issue that is similar to that affecting experiment-driven approaches.

The scope of the self-evidencing problem is not to decide among IIT and other 
theories of consciousness. The scope, instead, concerns the internal structure of IIT; 
that is, how can we determine whether the theoretical foundation of IIT is well-suited 
to explain consciousness from phenomenology?

Nevertheless, solving the self-evidencing problem might have consequences with 
respect to the extrinsic relations IIT has with other theories of consciousness as well. 
Showing that the phenomenology-first approach can in fact exploit self-evidencing 
explanations to explain consciousness from consciousness itself would amount to 
showing that IIT is better suited to explain consciousness than approaches that start 
with experimental data, because it would put IIT in a position of advantage with 
respect to the data-fitting issue that traditional approaches also face. IIT could justify 
why phenomenal consciousness (and not conscious access) is the real explanandum 
phenomenon of consciousness science, and it could provide a way to deal with it by 
exploiting a well-established scientific tool: self-evidencing explanations. However, 
while the self-evidencing problem is not solved, the explanatory power of IIT’s phe-
nomenology-first approach is on par with experimentally-driven approaches.
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