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Abstract

The integrated information theory (IIT) is an ambitious theory of consciousness that
aims to provide both a neuroscientific and a metaphysical account of conscious-
ness by identifying consciousness with integrated information. In the philosophical
literature, IIT is often associated with a panpsychist worldview. In this paper, I
show that IIT can be considered, instead, as a form of emergentism that is incom-
patible with panpsychism. First, I show that the panpsychist interpretation of IIT is
based on two properties of integrated information: intrinsicality and fundamental-
ity. I show that the way IIT deals with these two properties, however, aligns better
with emergentism than panpsychism. Then, after plugging some anti-panpsychist
assumptions into IIT’s structure, I analyse different philosophical options for in-
terpreting the formal result of causal emergence of integrated information in terms
of dependence on and autonomy from its physical substrate. The upshot is that
integrated information can be seen as dependent upon the fusion of the cause-effect
powers of a physical substrate, and as autonomous in virtue of global-to-local deter-
mination. According to this interpretation, consciousness is the constraining power
of the system as a whole upon itself, when this power emerges from the fusion on
the cause-effect powers of the system’s components.

1 Introduction

The integrated information theory (IIT) is one of the most influential and debated
neuroscientific theories of consciousness (for reviews of the state of the field, see
Yaron et al., 2022; Seth & Bayne, 2022). IIT is however an ambitious research pro-
gramme that does not just aim to explain how consciousness relates to human brains,
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but also seeks to define what consciousness is. Thus, IIT comes with important onto-
logical and metaphysical implications. Such implications usually align IIT with pan-
psychism: since the main claim of IIT is that consciousness is integrated information
and integrated information is an intrinsic and fundamental property of reality, then
consciousness is an intrinsic and fundamental property of reality (Tononi & Koch,
2015).

In this paper, I question this panpsychist interpretation of IIT (which I call ‘Pan-
psychist IIT”), and I suggest that there is a better way to understand the intrinsic and
fundamental nature of integrated information. The metaphysical interpretation of IIT
that I develop here is a form of emergentism, and I will call it ‘Emergentist IIT’. The
upshot of Emergentist IIT is that consciousness, as integrated information, emerges
from the fusion of the causal powers of a physical system, and it is causally autono-
mous by exerting global-to-local constraining on the system’s components.

The main goal of this paper is to show that panpsychism is not necessarily impli-
cated by IIT. This means that consciousness researchers that are reluctant to accept
IIT because of its panpsychist implications can rethink their stance towards the the-
ory and perhaps assess it under a different light.

In the first section, I briefly present IIT. In the second section, I explain why it
has been considered as a panpsychist theory, but I show that the two properties upon
which Panpsychist IIT is built, namely the intrinsicality and the fundamentality of
integrated information, are expressed in a way that is at odds with what panpsychists
typically claim. In the third section, then, I plug some anti-panpsychist assumptions
into the IIT’s structure, and argue that if these assumptions lead us to a coherent
picture of IIT, then we have a compelling view that provides an alternative to Pan-
psychist IIT. In the fourth section, I consider the formal result of causal emergence,
which can be used to support Emergentist IIT. In section five, I claim that such a
result is metaphysically relevant, and not only epistemologically relevant. In section
six, then, I try to make sense of causal emergence from a metaphysical viewpoint,
under the assumption that an emergent phenomenon must be both dependent upon,
and autonomous from, its basis. Given specific IIT-driven guidelines, I conclude
that integrated information can be seen as an emergent phenomenon, and, in section
seven, I draw the overall picture of Emergentist IIT. In the conclusion, I point out
that Emergentist IIT can be a viable and attractive alternative to Panpsychist IIT, as
it seems to satisfy the properties of intrinsicality and fundamentality of integrated
information better than Panpsychist IIT does.

2 Integrated Information Theory: A Brief Outline

Here, I will provide a brief summary of IIT, to highlight just the aspects that are
necessary for present purposes. Detailed introductions of the theory can be found in
(Oizumi et al., 2014) and (Tononi et al., 2016). IIT is a theory of phenomenal con-
sciousness — that is, it aims to explain the “what it is like” to be a conscious subject
(Nagel, 1974; Block, 1995). The starting point of the theory is given by IIT’s axioms,
which are supposed to pick out the essential features of subjective experience from
the first-person perspective. These essential features are then mapped onto the physi-
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cal world courtesy of IIT’s postulates. Each postulate is supposed to explain how
physical reality should be in order for us to have the phenomenal features picked out
by the corresponding axiom. Given that the postulates are formulated in information-
theoretic terms, IIT arrives at an information-theoretic measure that is supposed to
capture exactly the phenomenon from which the theory started, namely conscious-
ness itself: this is integrated information, symbolized by ®™,

A crucial aspect of IIT is that the IIT notion of information differs from the tra-
ditional notion of information (Shannon, 1948). IIT informational language is based
instead on an intrinsic notion of information (Barbosa et al., 2020). While Shannon
information is a measure of a correlation between variables, IIT information is sup-
posed to measure causal relations. Thus, according to IIT, information is equivalent
to causation, (Oizumi et al., 2014, p. 24), and causation, interpreted as a form of
difference-making (Lewis, 1973; Woodward, 2003), can be measured in information-
theoretic terms by using IIT formal apparatus (Albantakis et al., 2019). The causation
that matters for consciousness, however, is intrinsic causation, where the relata of
the causal/informational link are two states, at two different time-steps, of the same
system. IIT information is not information for an extrinsic observer, but rather infor-
mation for the system that is generating it: intrinsic information is information from
the point of view of the system itself. This intrinsic notion of information is mandated
by the very first axiom of IIT, which states that consciousness “exists from its own
intrinsic perspective, independent of external observers” (Tononi & Koch, 2015, p.
7), and therefore it cannot be captured by an observer-relative measure. Describing
consciousness in terms of integrated information, under the equivalence of informa-
tion with intrinsic causation, thus means identifying consciousness with the intrinsic
causal structure of a system in a state (Oizumi et al., 2014, p. 14).

The result is a theory of consciousness that conceptually defines what conscious-
ness is (i.e. integrated information), and provides a formal tool to measure it (OM®).
On the one hand, the formalization of consciousness comes with explanatory and
predictive power. On the other, the conceptualization of consciousness as integrated
information comes with important metaphysical implications. Here, my focus is not
on IIT as a scientific theory, but rather on its metaphysical implications: my aim is
to provide a philosophical analysis of how IIT fits in the debate about the nature of
consciousness.

3 Why IIT is not a form of Panpsychism

Two of the main proponents of IIT, Giulio Tononi and Christof Koch, frame IIT as a
form of panpsychism: “in line with the central intuitions of panpsychism, IIT treats
consciousness as an intrinsic, fundamental property of reality” (Tononi & Koch,
2015, p. 11). However, it is not clear that this metaphysical interpretation of IIT fits
with the explanation IIT itself gives of the fundamentality and intrinsicality of inte-
grated information, the two central properties upon which the panpsychist interpreta-
tion of IIT is built.

With respect to intrinsicality, consciousness as integrated information is said to be
an intrinsic property because it “can be accounted for by the intrinsic cause—effect
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power of certain mechanisms in a state—how they give form to the space of pos-
sibilities in their past and their future.” (Tononi & Koch, 2015, p. 11). As mentioned
above, this depends on the fact that integrated information is a measure of intrinsic
causation — a measure of the cause-effect powers that a system can exert upon itself.
Integrated information is thus instantiated any time a physical system satisfies IIT’s
postulates for physical existence, since it is an intrinsic property of that system. And
given that consciousness just is integrated information, and some degree of ®M* can
potentially be found in simple systems like atoms and molecules, consciousness is
potentially ubiquitous and distributed anywhere physical reality satisfies IIT’s postu-
lates. This is why the intrinsicality of integrated information suggests a panpsychist
reading of IIT. However, Tononi and Koch’s rendition of the intrinsicality of inte-
grated information does not correspond to how panpsychists traditionally conceive
of the intrinsicality of consciousness'.

A common way for (contemporary) panpsychists to interpret consciousness as an
intrinsic property of reality is to hold that consciousness is a categorical property of
matter: a non-relational property that displays an essential aspect of its bearer (Goff,
2017). For example, the shape and the mass of an object are categorical properties of
that object, as they constitute how the object is. According to some (‘Russellian’ — see
(Russell, 1927)) versions of panpsychism, physical properties of reality can account
for what reality does, but not for what it is: the essential nature of reality is ultimately
given by phenomenal properties. In this context, consciousness is intrinsic in virtue
of constituting the intrinsic essence of physical reality. Thus, physical reality would
be grounded on phenomenality, and not vice versa (Merch, 2019b).

As pointed out by Grasso (2019), this categoricalist ontology is at odds with IIT,
since IIT explicitly endorses (i) dispositional essentialism, the view that the essence
of an entity is given by how that entity is disposed to affect and be affected by other
entities (its cause-effect powers) (for a discussion, see (Bird, 2012), cited in (Tononi,
2017)); and (ii) pandispositionalism, according to which all properties are disposi-
tional properties. The notion of ‘intrinsic property’, in IIT, must then be seen under
this lens: consciousness as integrated information would be an intrinsic property of
reality because it is identical to the intrinsic cause-effect powers of a physical system.

This ontology is not, strictly speaking, incompatible with panpsychism. Merch
(2020; Maerch, 2019a) has laid the basis to defend a panpsychist-flavoured version
of IIT compatible with pandispositionalism, by maintaining that causation itself is
grounded on phenomenality: “the only fundamentally dispositional properties we
know or can positively conceive of are phenomenal properties—in particular, phe-
nomenal properties associated with agency, intention and/or motivation” (Merch,
2020, p. 1074). Although this version of IIT might be plausible and internally coher-
ent, it requires endorsing the view that causation itself is ontologically grounded on
phenomenal properties, a claim not explicitly endorsed by IIT. Rather, causal powers
seem to be the criteria defining the physical world that is supposed to exist inde-

! Tononi & Koch (2015, p. 11) admit that IIT’s panpsychism differs from traditional panpsychism insofar
as it does not maintain that everything is conscious, but only that ®M*_generating systems are. However,
given that some degree of ®™® can be found in simple systems like atoms and molecules, IIT implies that
such systems are conscious, which is a claim that coheres better with panpsychism than other metaphysi-
cal views.
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pendently of any subject or observer. Hence, reconciling IIT’s pandispositionalist
ontology with panpsychism seem to require a substantial modification of IIT. When
panpsychists and IIT proponents claim that consciousness is an intrinsic property,
they seem to refer to ultimately different ontologies: panpsychists refer to causal
powers as grounded on (or being forms of) phenomenality, while IIT proponents refer
to phenomenality as grounded on observer-independent causal powers?.

This relates the intrinsicality of consciousness to its fundamentality. Perhaps, IIT
and panpsychism could share the view that physical reality is imbued with phenom-
enal properties from the very bottom. According to this interpretation, consciousness
would be an intrinsic property of reality because integrated information is an intrinsic
property of microphysical elementary particles like muons, electrons and neutrinos.
To be intrinsic in this sense, consciousness must also be fundamental (i.c., a property
of the fundamental level of reality).

According to Tononi & Koch (2015), consciousness as integrated information is
fundamental, but “in the case of experience the entities having the property are not
elementary particles but complexes of elements” (Tononi & Koch, 2015, p. 11).

This sense of fundamentality clashes with the panpsychist view that consciousness
or is a property of fundamental reality along with properties like mass and charge
— for a discussion, see (Chalmers, 2016). IIT’s sense of fundamentality is instead
a dependence-based notion of fundamentality (Bennett, 2017; Leuenberger, 2020),
since the instantiation of the property of integrated information essentially depends
on the relations between the components of the physical substrate of consciousness —
the ‘complex’, in IIT jargon (Tononi et al., 2016).

In metaphysics, philosophers (and scientists alike, see (Ellis et al., 2012)) have
appealed to the notion of strong emergence to resolve the apparent tension between
a property being both fundamental and dependent upon the instantiation of other
properties. This is the idea that an entity can depend on other entities, and yet display
fundamentally novel properties or causal powers, that is, properties or powers that
cannot be reduced, not even in principle, to the properties or powers of the reality
upon which they depend (O’Connor & Wong, 2005; Wilson, 2015; Chalmers, 2006).

Given IIT’s pandispositionalism, according to which existence is defined in terms
of cause-effect powers, the novelty of the emergent phenomenon must be accounted
for in terms of cause-effect powers: integrated information, in being a property of a
physical complex, rather than a property of elementary physical elements, comes into
existence when a complex of elements generates causal powers that are irreducible
to those of the component elements. Then, in the context of IIT, consciousness seems
to be fundamental in the strong emergentist sense, not in the panpsychist sense (Cea,
2020).

Reconciling the panpsychist’s claims about the intrinsicality and fundamentality
of consciousness with how these two concepts are elaborated in IIT seems to be a dif-
ficult, if not impossible, task. Here, I argue that the intrinsicality and fundamentality
of consciousness, in IIT, are better understood under an emergentist lens.

2 I am using “grounding” as an ontological notion, here. There is no doubt that IIT assigns an epistemo-
logical priority to consciousness, and therefore even causation is known from within consciousness. But
this does not imply that consciousness is ontologically prior to causation.

@ Springer



N. Negro

Although in the philosophical literature emergentism and panpsychism are often
opposed (Van Cleve, 1990), several attempts to cash out panpsychism in an emergen-
tist fashion have been made (Seager, 2012; Merch, 2019a; Briintrup, 2016). How-
ever, emergentism and panpsychism disagree on how consciousness is distributed. In
what follows, I am going to sketch a picture of IIT that highlights precisely this dis-
tinction: the version of IIT I will present (‘Emergentist IIT”) is fully compatible with
emergentism, but it will not be compatible with panpsychist emergentism since there
is no phenomenality at the elementary level of reality. The core claim of Emergentist
IIT is that consciousness is an emergent phenomenon that depends on, but is irreduc-
ible to, the cause-effect powers of a non-phenomenal system, when its cause-effect
powers are interconnected in a way that satisfies IIT’s postulates.

To show that Emergentist IIT is compatible with IIT, but incompatible with Pan-
psychist IIT, I will plug some ‘anti-panpsychist’ assumptions into IIT’s theoretical
structure and ontology, and assess whether the result is a coherent and plausible nar-
rative about the place of consciousness in nature.

4 Anti-panpsychist Assumptions of Emergentist lIT

The claim that Emergentist IIT can be an alternative to Panpsychist IIT depends on
two main desiderata. The first desideratum is to take IIT seriously as a scientific
theory of consciousness, and this comes with two IIT-driven assumptions. The sec-
ond desideratum is to paint an anti-panpsychist picture.

First desideratum: our conceptual work on the metaphysical implications of I1IT
should take the theoretical standpoints and formal results of IIT as a starting point,
and find them a place in the metaphysical landscape while keeping the core of I1IT
intact. This assures that Emergentist IIT is a viable and faithful interpretation of IIT
proper. We need to consider two central IIT-driven assumptions: the first concerns
the above-mentioned pandispositionalist and dispositionalist essentialist ontology of
IIT. To restate, this implies the view that to exist is to have causal powers (Grasso,
2019; Tononi, 2017). Emergentist IIT, in being a metaphysical interpretation of IIT,
must be compatible with this ontology: the existence of consciousness as an emergent
phenomenon must be identified with causal powers that are fundamentally novel and
irreducible to those of its physical basis (i.e. the complex).

The second IIT-driven assumption implied by the first desideratum is the cen-
tral thesis that consciousness is explanatorily identical (Haun & Tononi, 2019, p. 5)
to integrated information. Emergentist IIT must assume that integrated information
is somehow informative with respect to consciousness: we can explain conscious-
ness in terms of integrated information, and use integrated information to infer and
predict states of consciousness. This does not mean positing a numerical identity
between consciousness and integrated information. It means instead that integrated
information can be used to operationalize consciousness, and make it amenable to
scientific investigation (for a discussion on implications of the notion of ‘identity’ in
IIT, see (Mediano et al., 2019), (Mediano et al., 2022) and (Michel & Lau, 2020)).
Importantly, according to IIT’s Exclusion postulate, only a maximum of integrated
information across nested systems contributes to consciousness (Oizumi et al., 2014,

@ Springer



Emergentist Integrated Information Theory

p. 3). This postulate guarantees that one definite integrated information structure cor-
responds to consciousness, since our own phenomenology is not only unitary (as
per Integration axiom), but also definite in space and time. Emergentist IIT will thus
assume that consciousness can be achieved only at an optimal spatiotemporal scale:
it is not just a matter of whether integrated information occurs, but of whether a
maximum of integrated information is achieved from the intrinsic perspective of the
system (Hoel et al., 2016; Moon, 2019)>.

Second desideratum: Emergentist IIT must be incompatible with panpsychist
emergentism. This means that the microphysical level cannot be itself phenomenal
but, rather, mentality and consciousness should depend on reality that is in itself
non-mental (Montero & Papineau, 2005). Notice that this requirement is restrictive
enough to exclude several forms of panpsychism, but is compatible both with mini-
mal physicalism (Lewis, 1983), property dualism (Chalmers, 1996), and versions
of neutral monism, according to which fundamental reality is neither physical nor
mental (Russell, 1921; Coleman, 2014; Banks, 2010). In what follows, I will thus use
‘microphysical’ meaning ‘non-mental’.

We have some ground to build Emergentist IIT: the idea is to take IIT seriously as
a theory of consciousness, and see whether these anti-panpsychist assumptions can
make sense of the intrinsicality and the fundamentality of integrated information in a
coherent way. If we can do so, it means that we have an alternative way to understand
the two properties that, according to Tononi & Koch (2015), should support Panpsy-
chist IIT. I will now turn to a formal result that can support Emergentist IIT.

5 Macro and Micro: Emergence as a Formal Result

Work led by Erik Hoel (Hoel et al., 2013, 2016 — see also (Grasso et al., 2021)) dem-
onstrates ow a system can achieve maximal integrated information at the macro-
level. The rationale for this work is to be found in the exclusion postulate, according
to which only the systems that specify a maximum of integrated information, among
nested systems, contribute to consciousness. To identify this optimal grain for maxi-
mal integrated information, Hoel and colleagues have applied IIT analysis to physi-
cal systems in a state, and calculated ®M® at the micro-level and at the macro-level.
For example, a micro-level system can be seen as composed of six interconnected
binary elements ABCDEF. The macro-level could be given by taking each couple of
elements as a single unit. The macro-level is thus defined via the mapping of differ-
ent micro components into a single macro compound-element (say, a=AB; f=CD;
v=EF; see (Hoel et al., 2016, p. 8)). From a formal point of view, such a mapping can

3 It could be asked whether the exclusion postulate is not in itself sufficient to prevent panpsychism. As
noted above, there is a difference between traditional panpsychism, which assigns consciousness to every-
thing, and the version of panpsychism implicated by IIT, which attributes consciousness to only ®Ma*-
generating systems. Although it is true that the exclusion postulate could be used to prevent traditional
panpsychism, it is not sufficient to prevent the conclusion that simple systems like atoms and molecules
might be conscious.
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take the form of coarse-graining or black-boxing (Marshall et al., 2018), but for space
reasons [ will focus only on the coarse-graining approach here.

The IIT analysis is based on a conception of causation that is interventionist and
manipulationist in nature (Woodward, 2003; Pearl, 2000; Menzies & Price, 1993).
That is, causation is a difference-making relation that can be analysed in terms of how
a change of a variable’s value changes another variable’s value, when all the other
variables are fixed (Woodward, 2003, p. 59). Importantly, this approach to causal
analysis is not in itself incompatible with the above-mentioned alignment of IIT with
apower-based view of causation. In fact, a power-based approach to causation tackles
the metaphysical question of what causation is, whereas the interventionist approach
tackles the epistemological question of how to track causation. And addressing this
latter question is precisely the scope of IIT’s causal analysis.

In particular, IIT formal analysis requires partitioning the system of interest in all
the possible ways and measure how the current state of a particular part of the sys-
tem makes a difference to the other parts and to the system as a whole. As a result,
we obtain a transition probability matrix (TPM) that tracks the causal structure of
the system under analysis — that is, it represents how the states of the system’s com-
ponents constrain other components’ states. Hoel and colleagues apply this type of
analysis both at the micro-level (e.g. the ABCDEF system) and at the macro-level
(e.g. the afy system).

The result of this formal analysis is that ®™% (i.e., maximal integrated informa-
tion) is achieved when the system is analysed at the macro-level. Given IIT’s inter-
ventionist approach to causation, the resulting idea is that the macro-level is the true
difference-maker: the causal power of the system occurs at the macro-level, not at
the micro-level. Hoel and colleagues explain that “macro-level mechanisms can
achieve greater irreducible selectivity. This means that the macro can win if macro
mechanisms constrain past and future macro states irreducibly — above and beyond
their parts — to a far greater extent than micro mechanisms do” (Hoel et al., 2016,
p. 11). Claiming that the macro-level is more irreducibly selective than the micro-
level amounts to claiming that the state transition of the system is more dependent
on its macro-level states than its micro-level states, because the macro-level makes
a difference to the system that goes beyond the difference made by the micro-level.
To explain how this is possible, Hoel and colleagues argue that the coarse-grained
elements are less noisy and more robust than the micro elements, and the gain in
causal information of the macro-level would be constituted precisely by the fact that
irrelevant micro-level details can be screened-off.

This point can be seen by resorting to Yablo’s pigeon example (Yablo, 1992). In
this case, a pigeon is trained to peck at red objects. The casual description of the
pigeon’s behaviour based on fine-grained properties (i.e. saying that the pigeon pecks
because the object is magenta or crimson) does not seem to carry enough informa-
tion, as it is too specific: saying that the pigeon pecked because the object in front
of it is magenta omits the information that the pigeon would have pecked even if
the object had been crimson (or carmine, or any other shade of red). Instead, the
description of the pigeon’s behaviour based on a coarse-grained property (i.e., the
pigeon pecked because the object in front of it is red) seems to be more appropriate
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(or, following Yablo, more proportionate). In Yablo’s case, the relevant distinction is
between determinable (e.g., red) and determinate (e.g., magenta) properties.

This discussion can be applied to Hoel et al.’s work by noticing how the determin-
able property “red” is doing a similar job that macro-level states do in Hoel et al.’s
framework, while the determinate properties “magenta” and “crimson” are compara-
ble to fine-grained states. In Hoel et al.’s terminology, the robustness of the determin-
able ‘red’ would be comparable to a coarse-grained state that summarizes micro-level
information mainly by screening-off irrelevant details. According to IIT, the macro-
level elements of a system can be the true cause; that is, the true difference-makers,
of the system’s state transition in the same way as the coarse-grained property ‘red’ is
the true difference-maker of the pigeon’s behaviour. IIT proponents have called this
phenomenon “causal emergence” (Hoel et al., 2016, p. 1).

IIT thus provides us with a definition of consciousness in terms of integrated
information, and with a formal result that demonstrates that the optimal spatiotem-
poral grain at which consciousness emerges is not at the micro-level, but rather at
the macro — emergent — level. My scope, here, is to take the formal result of causal
emergence and to pair it with philosophical analysis, so as to provide a conceptually
coherent view of how consciousness can be seen as an emergent phenomenon, within
the IIT context.

The first problem is whether a metaphysically robust reading of causal emergence
is justified: perhaps we can successfully describe the causal profile of a system by
analysing it at the macro-level, rather than the micro-level, but this does not mean
that the macro-level is more causally efficacious. Causal emergence could be a matter
of description, not of being. I will now argue that Emergentist IIT will have to push
back on this “epistemic” interpretation of causal emergence.

6 The Metaphysical Robustness of Causal Emergence

Emergentist IIT is a metaphysical interpretation of IIT. This means that it takes the
formal results of IIT and it translates them into the debate about the place of con-
sciousness in nature. If causal emergence were just an observer-dependent represen-
tation of a system, causal emergence would only be an epistemologically relevant
result, not a metaphysically relevant one. So, we could not use it to justify a meta-
physical reading of IIT that depends on it. For Emergentist IIT to justifiably use
causal emergence to promote an emergentist metaphysical picture of IIT, we need to
make sure that causal emergence is a metaphysically relevant result.

Dewhurst (2021) argues that there is no reason to think that a system of interest
gains genuinely novel causal powers at the emergent macro-level, since causal emer-
gence just refers to the best scale at which a system should be described. Dewhurst
appeals to the traditional labels of ‘strong’ and ‘weak’ emergence to make his point:
causal emergence could be a form of ‘weak’ emergence, but not of ‘strong’ emer-
gence. Following Chalmers (2006), Dewhurst maintains that weak emergence occurs
when a phenomenon is only epistemologically irreducible to its basis, but not onto-
logically: the irreducibility of the weakly emergent phenomenon would be due to
our inability to explain the higher-level phenomenon in terms of the lower-level phe-
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nomena upon which it depends. Although the strong/weak distinction can be for-
mulated with more nuanced modal and metaphysical arguments — for a discussion,
see (Wilson, 2015) # — what matters for present purposes is the question of whether
causal emergence is irreducible only ‘in the eye of the beholder’. We can thus frame
this problem in terms of the observer-relative nature of causal emergence: if causal
emergence is observer-dependent, then it is not a metaphysically relevant result and it
is weakly emergent, whereas if it is observer-independent, then it is a metaphysically
relevant result and it is strongly emergent.

The question, then, is how to justify the metaphysical robustness of causal emer-
gence. The problem, as Dewhurst highlights, seems to be rooted in the tool IIT
employs to measure causation, namely the interventionist approach itself: even if we
concede that it is possible to track macro-level causation, it is not at all clear that this
causation is observer-independent.

Indeed, it seems to be the observer who intervenes on and perturbs the system, and
averages over the system’s components to derive a macro-component: the notion of
causal emergence, according to Dewhurst, is essentially observer-dependent, as the
very distinction between a micro-level and macro-level system is a representation of
the system imposed by the observer.

This objection, however, seems to misinterpret the notion of intrinsic information
in IIT on the one hand, and the very scope of interventionism on the other hand. First,
in IIT, perturbations, interventions, and other observer-relative notions are necessary
to describe, from the outside, a system; ®M* can indeed be the result of the extrinsic
analysis an observer performs over a system of interest, but, and this is the crucial
point, this extrinsic search is supposed to pick out a phenomenon that exists in its
own right, independently of that description (Tononi, 2008, p. 234). And we have
good reasons to think that the extrinsic search corresponds to the intrinsic phenom-
enon of interest, namely consciousness, because it is axiomatically built upon how
consciousness intrinsically is. This does not mean that [IT’s extrinsic analysis of con-
sciousness — based on observer-relative notions like interventions, perturbations — is
accurate in describing consciousness: the axioms might be revisable (Bayne, 2018),
as is their translation into postulates (Hanson & Walker, 2021). But what is important
here is the Janus-face nature of IIT’s causal analysis: the extrinsic aspect, given by
the procedure an observer must perform over a system, is supposed to have an intrin-
sic counterpart — how the system is from its own intrinsic perspective.

In the context of causal emergence, this means that the emergence of macro-level
causation individuated by IIT’s causal analysis reveals a genuine phenomenon: IIT’s
formal analysis provides an extrinsic description of how that phenomenon intrinsi-
cally is.

This is in line with the scope of the interventionist framework upon which IIT
causal analysis is built. As Woodward puts it, even if we concede that “what matters

4 For example, Van Cleve (1990) draws the weak/strong distinction in terms of whether a property super-
venes with purely nomological (for weak emergence) or logical (for strong emergence) necessity on its
base properties. Wilson (1999; 2015) draws the distinction, instead, in terms of token powers: strong
emergence occurs when a higher-order property has at least one token power that is not identical with any
token power of the base property, whereas weak emergence occurs when the higher-order property has a
proper subset of the token powers of the base property (see Wilson 2015, p. 362).
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for whether X causes Y is the ‘intrinsic’ character of the X-Y relationship [...] the
attractiveness of an intervention is precisely that it provides an extrinsic way of pick-
ing out or specifying this intrinsic feature” (Woodward, 2000, p. 204).

Thus, the interventionist framework maintains that our extrinsic way of tracking
causation faithfully represents an intrinsic causal phenomenon. When applied to IIT,
this attitude is further strengthened by the fact that we know from IIT axioms that
there is an intrinsic perspective, and that this intrinsic perspective exists indepen-
dently of any extrinsic, observer-relative, analysis. Thus, if one accepts IIT and inter-
ventionism, the metaphysical robustness of causal emergence follows: consciousness
corresponds to the optimal spatiotemporal scale at which integrated information
reaches its maximum. This spatiotemporal scale is captured by causal emergence,
and therefore, given that consciousness is clearly not an observer-relative phenom-
enon, causal emergence itself cannot be an observer-relative phenomenon. As IIT
proponents put it:

The search for a maximum of integrated information (®M*) thus identifies
a definite spatiotemporal scale at which a set of elements “self-defines” as a
complex—the grain size at which it “comes into focus” causally from its own
intrinsic perspective. Such a grain size is determined by the intrinsic cause—
effect structure of the system itself, as opposed to being the most convenient or
interesting scale for an external observer (Hoel et al., 2016, p. 11).

The only option available to push against the metaphysical robustness of causal
emergence (from the perspective of someone who accepts IIT), seems to be to reject
interventionism. But given the widespread use and popularity of interventionism in
science and philosophy, it seems reasonable to use this framework as an epistemo-
logical account of causality: we have at least good reasons to think that the inter-
ventionist-flavoured IIT’s causal analysis is able to faithfully pick out the intrinsic
phenomenon of interest, namely consciousness, as the “coming into focus causally”
(Hoel et al., 2016, p. 11) of a system, from its own intrinsic perspective.

The next step in building Emergentist IIT is to understand the causal emergence
of consciousness in metaphysical terms. Rigorous philosophical analysis is needed in
order to understand the relation between consciousness as integrated information and
its basis. The scope of the next section is to provide such an analysis.

7 Emergence as Dependence and Autonomy

In order to give a metaphysically precise account of causal emergence, we need to
frame integrated information as an emergent phenomenon. In the philosophical lit-
erature, emergent phenomena are usually characterized by two necessary and jointly
sufficient conditions: they are (i) dependent upon their basis; and (ii) autonomous
from (or irreducible to) their basis (O’Connor, 1994; Wilson, 2015). That is, inte-
grated information, to be an emergent phenomenon as causal emergence shows, must
be both dependent upon the causal properties of its basis, and autonomous from such
causal properties. But there are several different ways of interpreting these two condi-
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tions. Loosely following (O’Connor, 2020) and (Wilson, 2015), we can individuate
four main ways philosophers have used to express the dependence of the macro on
the micro’: (i) functional realization; (ii) causation; (iii) supervenience; (iv) fusion.
Similarly, there are mainly four ways for interpreting the autonomy of the macro
from the micro: (i) non-linearity; (ii) multiple realizability; (iii) fundamentality; (iv)
downward causation. The goal, here, is to understand which of these possibilities
fits best with IIT; that is, with how causal emergence expresses the relation between
integrated information and its basis.

Before embarking in this project, it is important to restate that, according to IIT,
integrated information is equivalent to causation, since integrated information is a
form of irreducible difference-making. This means that integrated information is an
emergent phenomenon not in virtue of saving novel causal properties, but rather in
virtue of being a novel causal property. The equivalence IIT draws between inte-
grated information and causation must constrain the way we conceptualize integrated
information as an emergent phenomenon: the basis itself is given by the cause-effect
powers of the complex, and not by its physical architecture as such.

Courtesy of this important clarification, we can now try to make sense of the nature
of integrated information as an emergent phenomenon.

7.1 Dependence Relation

We need to identify some guidelines along which we can adjudicate whether a cer-
tain dependence relation is good enough to fit with IIT. First, the dependence rela-
tion must account for the spatiotemporal emergence of integrated information (Hoel
et al., 2016, p. 11). Second, the dependence relation must account for the identity
of integrated information with a physical, rather than functional or mathematical,
property (Koch, 2019). There is an apparent tension between the idea that integrated
information is a physical property and, at the same time, an emergent property, espe-
cially if the metaphysical robustness of causal emergence is interpreted as a form
of strong emergence. The dependence relation must be able to resolve this tension.
Third, the dependence relation must be illuminating; meaning, it must not create
more problems than it solves: it must provide a way to understand reasonably well
how the causal powers of the complex relate to integrated information. Let us see
which metaphysical dependence relation complies best with these guidelines.

I.  Functional Realization: the macro might depend on the micro in virtue of being
realized by it. For example, a line of code can be considered as a macro-level
phenomenon dependent on its micro-level implementation on a hardware. To be
a line of code is to perform a certain role at the software level, and such a role is
dependent on its physical realization at the hardware level (Baysan, 2019). In this
sense, the macro should be functionally defined first. This does not seem to be
the case in IIT, since integrated information is not defined in terms of functional
role, but rather in terms of structural properties (Ellia et al., 2021): as the second

5 In what follows, I will be using the labels ‘macro’ and ‘micro’ respectively for emergent phenomena and
their bases. These labels have to be understood as ontological, rather than representational.
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IL.

I1I.

guideline points out, consciousness does not coincide with an abstract property,
but it coincides instead with a physical property — with a system’s actual physi-
cal architecture (Tononi, 2015). Thus, considering realization as the dependence
relation of integrated information on its basis does not seem to capture the nature
of causal emergence.

Causation: the macro could depend on the micro in virtue of being caused by it.
(O’Connor & Wong, 2005). Whether causation between levels is a coherent con-
cept is matter of debate (Craver & Bechtel, 2013). Here, the main problem with
interpreting the relation between integrated information and its basis as causal is
that it is not particularly illuminating. The two relata of this causal relation would
themselves be causal properties, and therefore, we would end up with an account
of macro-level causation (integrated information) as caused by micro-level cau-
sation (the causal powers of the complex), and it is not at all clear that causation
can be caused. This interpretation does not help much in our conceptualization of
integrated information as an emergent phenomenon, and therefore cannot be con-
sidered as illuminating. Although interpreting the dependence relation between
integrated information and its basis as causal relation is not, strictly speaking,
incompatible with IIT, such an interpretation seems to create more problems than
it solves.

Supervenience: the macro-level can be said to depend on the micro-level in vir-
tue of being supervenient on it (Davidson, 1970). For example, the aesthetic
properties of a painting (e.g. “being beautiful”) supervene on its non-aesthetic
properties (e.g. “this spot being blue”, “that spot being red”, and so on). The idea
is that every macro-level change necessarily implies a micro-level change, while
micro-level change can occur without any change at the macro-level. So, the
macro-level is not necessarily reducible to its micro basis. To change the paint-
ing’s macro-level property from “being beautiful” to “being awful”, we need to
change at least some of its micro-level properties. But the macro-level property
“being beautiful” is not reducible to a particular set of micro-level properties, as
there are innumerable ways for a painting to “be beautiful” (Kim, 1990). Super-
venience is explicitly mentioned in (Hoel et al., 2016, p. 4) as relation between
the macro and the micro. There are two problems with this relation, though. First,
supervenience is a synchronic relation between the macro and the micro, and this
is at odds with the idea that a set of elements “self-defines” as a complex both
in space and time (Hoel et al., 2016, p. 11). We can perhaps consider several
time steps as one coarse-grained time step, and consider the relation between
the micro time steps and the macro time step as synchronic supervenience, but
only from the extrinsic perspective — i.e. when we represent the system through
coarse-graining. From the intrinsic perspective of the system, however, causal
emergence takes time. And this temporal aspect of emergence is not captured by
supervenience itself, since supervenience is an instantaneous relation. Second,
supervenience usually implies the co-existence, at the same time, of the micro
level property and the macro level property. If this were the case in IIT, integrated
information would co-exist with the causal powers of its basis, which is incom-
patible (given that to exist is to have causal powers) with the idea that causal
emergence renders inert the causal powers of the micro level (Hoel et al., 2016,
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p. 10). Thus, supervenience does not seem able to capture all the aspects of causal
emergence as a metaphysically robust phenomenon.

IV. Fusion: the macro-level might depend on the micro-level in virtue of being the
result of a physical fusion between two micro-level property instances in inter-
action. The fused macro-level property is a whole whose causal powers inherit
and subsume the cause-effect powers of its micro-level constituents. Crucially,
once fused into the macro-level whole, the micro-level property instances cease
to exist as independent entities (Humphreys, 1996, 1997). For example, during
fertilization, a male gamete and a female gamete merge together and fuse into
a novel diploid organism. Fusion seems to be able to account for the spatiotem-
poral emergence of integrated information (i.e., the idea that the complex self-
defines in space and time) because the two original entities become something
new courtesy of their temporally extended interaction. Moreover, it is able to
account for the idea that integrated information and the cause-effect powers of
the micro level do not synchronically co-exist, as the micro-level causal pow-
ers are subsumed by the macro-level causal powers. Fusion is also illuminating
enough, as it is a physical operator used to account for relations between property
instances in general, and it can be extended to relations between causal powers.

Then, fusion seems to be the best way to cash out the metaphysical relationship
between integrated information and its basis: the complex instantiating integrated
information thus self-defines as a whole by fusing the cause-effect powers of its com-
ponents in space (i.e., depending on which components contribute causally to the
complex) and time (i.e., depending on the temporal scale at which the components
contribute to the complex). The fused cause-effect powers of the complex constitute
integrated information, namely a new form of causal power. This resolves the ten-
sion between thinking that integrated information is both an emergent property and
a physical property: it is an emergent property because it depends on the relations
between the cause-effect powers of a physical substrate, but also a physical property
because it is the fusion of its physical causal powers and therefore, a new version of

those causal powers®.

7.2 Autonomy Relation

If fusion is the best way to understand how integrated information is dependent upon
the cause-effect powers of its physical substrate, the next question is in which sense
integrated information is autonomous from, or irreducible to, the cause-effect pow-
ers of the complex. As we did for dependence, we need some criteria to evaluate
the goodness of each possible autonomy relation in fitting IIT. First, the autonomy
relation should be compatible with the identified dependence relation, namely fusion.
Second, the autonomy of integrated information should be observer-independent;

¢ Note that, in this context, “physical” does not mean “microphysical”, and therefore it is not equivalent to
“non-mental”. Rather, the idea of consciousness as physical, but emergent, property has to be intended as
the idea that consciousness is a natural property. That is, amenable to be investigated by the natural science
courtesy of its cause-effect powers. Thanks to Ignacio Cea for pointing this out.
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that is, integrated information must be in principle irreducible to its basis. Third, it
needs to be specific enough to account for the feature that renders integrated informa-
tion irreducible to its basis; namely, it must explain in which sense integrated infor-
mation is a new form of causal power. Let us see which autonomy relation complies
best with these criteria.

IL.

I1I.

Non-linearity/Non-aggregativity: macro-phenomena can be thought of as auton-
omous from micro-phenomena because the properties of macro-phenomena can-
not be obtained through linear models (or linear summation) of the properties
of micro-phenomena. For example, the emergent dynamic of clouds cannot be
captured by a linear model of the clouds’ component particles (Silberstein &
McGeever, 1999). Although this relation might capture an important aspect of
integrated information (e.g. we cannot obtain integrated information by sum-
ming up linearly the causal powers of its basis), it is hardly compatible with the
criterion of observer-independency, as non-linearity and non-aggregativity seem
to be properties of our models, rather than properties of the phenomenon itself.
The relation of non-linearity/non-aggregativity, in itself, does not seem capture
the hallmark of the ontological autonomy of integrated information.

Multiple realizability: the macro-level can be considered as autonomous from the
micro-level in virtue of being multiple realizable. For example, the property of
being a mouse trap is irreducible to its physical realiser, because there are many
different ways of trapping mice; that is, there are multiple ways to physically
implement the functional role played by a mouse trap. As seen above, this is not
compatible with IIT, since integrated information is a physical property, and not
a functional one. Thus, multiple realizability does not seem to fit nicely with IIT,
and for this reason it does not seem to be the best autonomy relation upon which
Emergentist IIT can be built.

Fundamentality: macro phenomena can be thought of as autonomous from micro
phenomena in virtue of their ontological novelty; that is, in virtue of their novel
causal powers (Barnes, 2012). For example, the dynamics of a country can be
considered as autonomous from that of its citizens because the country can do
things that its citizens cannot do (e.g., printing money or starting a war). If this
is the case, the causal powers of the country are irreducible to that of its citizens
because fundamentally novel. As mentioned above, Emergentist IIT must account
for the fundamentality of integrated information in the strong emergentist sense.
However, identifying the mark of the autonomy of integrated information with
fundamentality does not illuminate what it means for integrated information to
be such a novel form of causation. If we accept that integrated information is a
form of causal power, then we need an account of the nature of these novel causal
powers, and fundamentality, in itself, does not deliver such an account (Wilson,
2015, p. 374). Identifying fundamentality as the hallmark of the autonomy of
integrated information is thus not specific enough, and therefore, although it is
true that integrated information must be fundamental in the strong emergentist
sense, it does not seem appropriate to cash out the autonomy of integrated infor-
mation just in terms of fundamentality.
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IV. Downward Causation: macro phenomena could achieve autonomy from their
basis because they exhibit downward causation — the ability to influence micro-
level phenomena (Kim, 2000; Flack, 2017). For example, the behaviour of a
country can influence the behaviour of its citizens. Intended as a form of macro-
to-micro determinative influence (Thompson & Varela, 2001), downward causa-
tion seems to be able to account for the irreducibility of integrated information:
the fused cause-effect powers of a physical system would achieve autonomy
courtesy of their ability to affect micro-level dynamics. The irreducibility of inte-
grated information would then be given by the global constraint that integrated
information, as a property of the whole complex, places on micro-level dynam-
ics. Downward causation is thus prima facie compatible with fusion, is observer-
independent (as it is a property of the emergent phenomenon itself and not of our
models), and is specific enough to tell us in which sense integrated information
can be considered as irreducible.

The autonomy relation between integrated information and its basis can thus be
captured by downward causation, intended as macro-to-micro influence. Integrated
information would be a form of causal powers that constrains micro-dynamics, and
it is a novel causal property because it cannot be traced at the level of micro-causal
powers only. Moreover, given the intrinsic aspect of integrated information, the
micro-dynamics constrained by integrated information must be those encompass-
ing the causal powers of the complex’s components. This means that the constraint
imposed by integrated information is a form of intrinsic constraining: a macro-to-
micro influence where the global causal properties of the system as a whole influence
the dynamics of the components whose interactions gave rise to the dynamic of the
whole in the first place.

8 Emergentist IIT: The Overall Picture

The result of the previous analysis shows that the best way to understand integrated
information as an emergent phenomenon is to think of it as dependent on the fusion
of the cause-effect powers of the complex’s components, and autonomous from such
cause-effect powers because able to constrain the components’ future states.

The claim is not that Emergentist IIT must necessarily be built upon fusion and
downward causation. IIT may in fact be compatible with different characteriza-
tions of what it means for a property to be emergent. My claim, here, is that fusion
and downward causation seem to constitute the pair of relations that fits best with
IIT’s claim because it raises fewer thorny questions than the other above-considered
options. That is, resorting to these relations seems to be the least problematic strategy,
in building Emergentist IIT.

A possible objection is that, independently of how they fit with IIT, fusion and
downward causation are incompatible on their own. We can express the objection
in the following way: if micro-level properties fuse together, and thus cease to have
independent existence, it remains nothing, at the micro level, on which the macro-
level property can exert its causal power. In the case of human fertilization, the male
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and female gametes fuse in a diploid organism, but the diploid organism does not
exert its novel causal powers upon the gametes.

However, in the context of Emergentist IIT, to fuse are not entities or properties,
but the causal powers of the physical substrate (e.g., in the case of the human brain,
it is not the neurons to fuse, but rather their causal powers). Thus, the fused whole
is nothing but the doing of combined causal powers, and its existence is given by its
ability to influence the state of the components of the physical substrate.

Addressing the objection of the incompatibility of fusion with downward causa-
tion would require formulating a more detailed account of the nature of causal powers
(Hiddleston, 2005; Mumford, 2009). For example, the micro-level causal powers can
be considered as non-operating after fusion, or, alternatively, it could be argued that
only a proper subset of operating micro-level causal powers fuse, while the remain-
ing operating micro-level powers constitute the existence of the micro-level proper-
ties affected by the fused whole’. Independently of how one sketches the details of
the proposal, it seems possible to see that, at least in the context of Emergentist IIT,
fusion and downward causation can be compatible.

To clarify, each physical component of the complex has dispositional properties
that specify how it could constrain the other components of the complex. When the
interrelation of these properties satisfies the five IIT postulates, the causal powers of
the components fuse together and transform into a novel form of dispositional prop-
erty, namely integrated information. The constraining power of each local physical
component merge into a novel constraining power (i.c., integrated information) that
belongs to the physical substrate as a whole.

Such global constraining power is an intrinsic constraining, because it does not
affect physical components outside the complex, but rather it affects the complex
itself. After the emergence of integrated information, the cause-effect powers of
the complex’s components are manifested in virtue of this global property of the
complex. In doing so, integrated information determines the complex’s state transi-
tion. Consciousness, in Emergentist IIT, is the emergent property of a system that
determines its own unfolding, and in this sense, can be considered as global-to-local
intrinsic constraining at an optimal spatiotemporal scale.

The picture portrayed by Emergentist IIT, according to which consciousness is a
form of irreducible intrinsic constraining, accounts for the intrinsicality and the fun-
damentality of integrated information, but it does not suggest a panpsychist reading
of IIT. The intrinsicality of integrated information is accounted for by the global-to-
local constraining that corresponds to integrated information, since this is intrinsic
constraining. The fundamentality of integrated information is instead accounted for
by the ontological novelty of this intrinsic constraining: integrated information is a
global property of a physical system that emerges through the transformation (via
fusion)® of local cause-effect powers into a novel form of causal power. Nothing, in
this picture, suggests that the physical components of a complex must be themselves
rooted in phenomenality, as phenomenal properties emerge from the interrelation of

7 A similar point is raised by Fallon & Blackmon (2021).

8 Not surprisingly, Humphreys (2016) considers his own fusion model as a form of transformational
emergence.
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dispositional properties’. Thus, the anti-panpsychist assumptions that I have plugged
into IIT’s structure have provided a coherent picture that is able to account in anti-
panpsychist terms for the intrinsicality and fundamentality of integrated information,
namely the two properties upon which Panpsychist IIT is built. Given that IIT seem
to account for these properties in a way that is different from how panpsychists intend
them, and that the anti-panpsychist picture I have portrayed seem to be coherent and
faithful to IIT, I argue that Emergentist IIT, as a metaphysical interpretation of IIT, is
better than Panpsychist IIT.

It might be objected that Emergentist IIT does not importantly differ from Pan-
psychist IIT in terms of how consciousness is distributed throughout the universe.
After all, if a simple system like an atom generates ®?*, and ®** is taken to be an
indicator of consciousness for Emergentist IIT too, then Emergentist IIT should be
committed to the claim that the atom is conscious — and this is dangerously close to
what panpsychism is committed to.

However, Emergentist IIT provides a metaphysical framework to justify the
research into conditions that would limit the distribution of consciousness: approach-
ing the problem of consciousness through an emergentist perspective provides a
metaphysical platform for scientifically explaining consciousness as an emergent
property. Since Emergentist IIT (as noted above) is not committed to a strict meta-
physical identity between consciousness and integrated information, and IIT itself
remarks that the identity between consciousness and integrated information is an
explanatory one, an emergentist account might hold that the most informative level
of explanation is not necessarily the physical one, but an emergent one: perhaps the
most informative explanatory level is given by looking at adaptive systems that learn
to exploit intrinsic constraining over learning and evolutionary time (Flack, 2017),
rather than any physical system. This does not mean that ®* can no longer be
used as an indicator of consciousness, but rather that we are justified in applying
it only to certain types of systems. In sum, an emergentist framework provides the
metaphysical justification for the research program of finding those conditions that
would exclude systems like atoms and molecules from the realm of conscious sys-
tems (despite generating ®M#). This would render Emergentist IIT less liberal, in the
distribution of consciousness, than IIT proper.

Finally, there is an interesting point to be made about the ontological continuity
between consciousness and the microphysical in the Emergentist IIT picture. On the
one hand, the fundamentality of integrated information suggests that consciousness
cannot be ontologically continuous with the microphysical, but rather that conscious-
ness and physical reality are distinct in nature. On the other hand, however, the fact
that integrated information is a form of causal power suggests that there is some
sort of ontological continuity between consciousness and the microphysical world,
as the microphysical is itself a tapestry of cause-effect powers. Emergentist IIT can
resolve this tension by pointing at a form of causal monism according to which con-
sciousness, as integrated information, is not a novel property of reality, but rather the

° As mentioned above, in Emergentist IIT dispositional properties are not phenomenal. One could hold on
a panpsychist reading of Emergentist IIT by claiming that causal powers are themselves rooted in (proto)
phenomenal properties. See (Meorch, 2019a) for a panprotopsychist view of IIT also based on fusion.
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transformation of physical causal powers into a new form: the only entities existing
in nature would be causal powers, and consciousness would be one of them. But con-
sciousness would be nonetheless a peculiar form of causal power — a form manifested
in intrinsic constraining.

9 Conclusion

The metaphysics of IIT is often seen as a panpsychist metaphysics, based on the
intrinsicality and the fundamentality of integrated information. Here, I have argued
that there is an emergentist way to interpret these two properties, and that this emer-
gentist interpretation fits IIT better than the panpsychist interpretation. I have built
Emergentist IIT on (i) IIT-driven assumptions like pandispositionalism and the
explanatory identity between consciousness and integrated information; and (ii) anti-
panpsychist assumptions that devoid the physical of phenomenality. Given these
foundations and the formal result of causal emergence, I have argued that integrated
information can be thought of as an emergent phenomenon. More specifically, it can
be seen as dependent upon the fusion of the cause-effect powers of a physical sub-
strate, and as autonomous in virtue of global-to-local determination. According to
Emergentist IIT, consciousness is the constraining power of the system as a whole
upon itself, when this power emerges from the fusion on the cause-effect powers of
the system’s components.

More work is needed to develop Emergentist IIT in details. For example, more
research is needed to determine (i) whether more micro-to-micro transitions can
occur during the fusion process, so that the temporal scale at which the macro-level
unfolds can be slower than that of the micro-level; (ii) how exactly the constraining
power of integrated information is exerted upon the local properties of the complex’s
components; (iii) whether it is possible that the macro-level can escape the Markov-
ian dynamic (GroBmann et al., 2020; Muiioz et al., 2020), thus influencing not only
the manifestation of the micro-powers at the next time steps, but at successive time
steps too.

Furthermore, more work is necessary to distinguish how Emergentist IIT accounts
for the distribution of consciousness differently than IIT proper. Emergentism can be
used to defend the claim that special sciences can be more informative than phys-
ics in certain contexts and conditions, and therefore consciousness, being an emer-
gent property, must be explained via special sciences rather than physics. But more
research is needed to establish and individuate the conditions in which we are justi-
fied in using integrated information as indicator of consciousness and those in which
we are not.

Despite its embryonal form, Emergentist IIT can be seen as a viable metaphysical
option for whoever takes IIT seriously as a theory of consciousness, and it seems to
be the best way to place IIT within the debate about the place of consciousness in
nature.
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