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Abstract
Many different methodological approaches have been proposed to infer the pres-
ence of consciousness in non-human systems. In this paper, a version of the
theory-heavy approach is defended. Theory-heavy approaches rely heavily on con-
siderations from theories of consciousness to make inferences about non-human
consciousness. Recently, the theory-heavy approach has been critiqued in the form of
Birch’s (Noûs 56(1):133–153, 2022) dilemma of demandingness and Shevlin’s (Mind
Lang 36(2):297–314, 2021) specificity problem. However, both challenges implicitly
assume an inapt characterization of the theory-heavy approach. I argue that an alter-
native characterization of the approach, what I call a credence-based theory-heavy
approach, avoids these challenges. Theorists can generate interpretations of their the-
ory, at different levels of generality, and operationalize these into theory-informed
markers. These theory-informed markers are assigned a likelihood and are used to
assess the probability that a target system is conscious. In providing this characteri-
zation, and mapping out the possible ways in which a credence-based theory-heavy
approach can be fleshed out, the aim is to situate the theory-heavy approach as a more
compelling approach than it is currently being perceived as. Our attention, then, needs
to shift towards remaining challenges such as the consensus problem and the problem
of calibrating the likelihoods associated with theory-informed markers. I also explore
methodological pluralism and assess how the credence-based theory-heavy approach
can benefit from other methodological approaches.
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1 Introduction

The focus of this paper is on the so-called distribution question (Allen &Bekoff, 1997,
2007; Prinz, 2005): Which animals (or other non-human systems) are conscious?1

Prima facie, there is a strong intuition that animals like chimpanzees are conscious.
But what justifications do we have, other than pre-theoretical intuitions, to ascribe
consciousness to such animals?What aboutmore controversial cases inwhich our intu-
itions are not as strong, for instance in the case of a garden snail (Schwitzgebel, 2020)?
As it stands, there is no consensus on which methodological approach is best suited to
answer these questions. Despite this, a wide range of methodological approaches are
available. Before I describe which methodological approach I will defend, consider
first the following brief overview of the methodological landscape. This overview is
meant to give a general impression of what kind of methodological approaches are
available. Throughout the paper, approaches will be described inmore detail whenever
necessary.

Birch (2022) identifies the following three methodological approaches: a theory-
heavy, theory-neutral, and theory-light approach.Birch characterizes the theory-heavy
approach as proposing that “We start with humans. We develop a well-confirmed,
complete theory of consciousness in humans, and we take this theory “off the shelf”
and apply it to settle the question ofwhether animals in disputed cases, are conscious or
not” (Birch, 2022, p. 134).2 On the other hand, a theory-neutral approach “build[s] up
a list of behavioural, functional, and anatomical similarities between humans and non-
human animals, and use arguments from analogy and inferences to the best explanation
to settle disputes about consciousness” (Birch, 2022, p. 134).3 A theory-light approach,
importantly endorsed by Birch himself, “commit[s] to a broad hypothesis about the
relation between phenomenal consciousness and cognition that is compatible with a
wide range of more specific theories” (Birch, 2022, p. 140). A fourth methodological
approach that is not often explicitly recognized can be referred to as an intuition-based
approach. The main idea is that pre-theoretical intuitions must, in some way, guide
our methodological approach to animal consciousness. Guiding can be understood
in a direct or indirect sense. Sometimes pre-theoretical intuitions are used directly
to infer consciousness in non-human systems.4 However, more often pre-theoretical
intuitions are used indirectly to constrain or dismiss theories/criteria that are either
very liberal (e.g., Tononi & Koch, 2015) or very conservative (e.g., Carruthers, 1999)

1 Within the debate, it is conventional to conceptually distinguish phenomenal consciousness from access
consciousness (Block, 1995). A state is access conscious if it’s available for further reasoning, or guiding
verbal report and action. A state is phenomenally conscious if there is something it is like to be in that
state (Nagel, 1974). The distribution question is normally taken to concern the distribution of phenomenal
consciousness. Therefore, unless specified otherwise, the term consciousness will refer to phenomenal
consciousness.
2 Some examples of exploring a theory’s implications on non-human systems include Seacord (2011),
Carruthers (1999), Gennaro (2004) and Tononi and Koch (2015). Also, see Dennett (1995) for an explicit
endorsement of this approach.
3 A prime example of this approach is Tye’s (2016a, 2016b) use of Newton’s Principle to infer animal
consciousness.
4 Such an approach can be grounded in so-called perceptualism (e.g., Jamieson, 1998); the idea that
properties of a system’s mental state are contents of our perception of those systems (Allen, 2016).
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in their attribution of consciousness to non-human systems (Schwitzgebel, 2020).5

The aforementioned methodological approaches need not necessarily exclude one
another. In fact, it will arguably be fruitful for different methodological approaches
to work together. Let methodological pluralism, then, refers to the usage of a variety
of methodological approaches in our search for non-human consciousness.6 Shevlin
(2021) has articulated a methodological proposal along these lines which he coined
the modest theoretical approach in which “theory-heavy and theory-light approaches
can operate in a form of dynamic equilibrium, with the insights of each informing and
constraining the other” (Shevlin, 2021, pp. 308–309).7

Recently, two challenges in the form of the dilemma of demandingness (DOD)
(Birch, 2022) and the specificity problem (Shevlin, 2021) have been raised against the
theory-heavy approach. Both challenges are prevalently used against the theory-heavy
approach, but implicitly rely on an arguably inapt characterization of the theory-heavy
approach. The goal of this paper is to provide a characterization, or reinterpretation, of
the theory-heavy approach that avoids these challenges. I call this the credence-based
theory-heavy approach. Moreover, another aim of this paper is to carve out the space
of possible ways a credence-based theory-heavy approach can be fleshed out, thereby
encouraging theorists to think about how to draw implications from their theory within
a credence-based context.

The paper is structured as follows. In Sect. 2, I describe how the DOD and the
specificity problem pose problems for the ordinary theory-heavy approach. In Sect. 3,
I propose the credence-based theory-heavy approach, which combines a probabilistic
stance towards inferences about consciousness, and a pluralistic stance towards inter-
pretations of a theory. Subsequently, I use this credence-based theory-heavy approach
to answer the DOD and the specificity problem. In Sect. 4, I discuss some remaining
challenges for the credence-based theory-heavy approach and assess the possibility of
methodological pluralism in which the credence-based theory-heavy approach forms
a coalition with other methodologies. Section 5 concludes.

2 Two problems for the theory-heavy approach

Typically, theories of consciousness begin by describing the structure of human con-
sciousness and how it relates to the human brain. Such theories are usually motivated,
and validated, by empirical findings in humans and are mostly based on verbal reports
about introspective processes.8 Only after that, predictions are made about non-human
systems based on theoretical considerations. This process is often referred to as a
theory-heavy approach to consciousness (Birch, 2022). A prime example is the claim
by Tononi & Koch that “the more the postulates of IIT are validated in situations in
which we are reasonably confident about whether and how consciousness changes, the

5 Some prime examples include Aaronson’s (2014) intuition-based argument against IIT and Shevlin’s
(2021) intuition-based rejection of a liberal and conservative characterization of the theory-heavy approach.
6 I will discuss methodological pluralism in more detail in Sects. 4.1 and 4.3.
7 Recently, Dung (2022) has produced a version of the modest theoretical approach in the form of a list of
eight desiderata used to assess tests of animal consciousness.
8 Although, see Sect. 4.2.2 for a brief discussion on the use of no-report paradigms.
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more we can use the theory to extrapolate and make inferences about situations where
we are less confident” (Tononi & Koch, 2015, p. 10).9 However, this human-centered
approach (Veit, 2022a) has been criticized for being too human-centered, and it has
been suggested that “without the help of a snail’s introspection or verbal reports, it is
unclear how we should then generalize such findings to the case of the garden snail”
(Schwitzgebel, 2020, p. 58). The underlying reasons for this supposed unsuitability of
a theory-heavy approach to make extrapolations beyond the human case are helpfully
illustrated by the following two challenges. Birch (2022) poses a so-called:

Dilemma of demandingness (DOD): “Strong sufficient conditions will not get
us very far in making inferences about cases other than humans who can report
their experiences, if they get us anywhere. Yet as we formulate increasingly
weaker conditions, the evidence from humans that they amount to a sufficient
condition become increasingly weaker, and the positive case for animal con-
sciousness becomes correspondingly weaker” (Birch, 2022, p. 138).

According to Birch, theories that have a strong human evidentiary basis specify
sufficient conditions so strong that they cannot be applied to non-human systems.
For instance, global workspace theory (GWT) posits that human consciousness is
explained by a global broadcast mechanism that integrates information from percep-
tual, affective, and memory systems and broadcasts this information back to the input
and consumer systems (including verbal report, planning, reasoning, and decision
making) (Dehaene & Changeux, 2011, p. 209). However, Birch (2022, p. 136) argues
that such a cautious interpretation of the theory “remains silent about cases in which
something less than the full network is present”, since it remains unclear, due to a
human evidentiary basis, which consumer systems can be taken offline for a global
broadcast mechanism to still elicit consciousness. Consequently, theories with strong
sufficient conditions, but also strong human evidentiary basis, cannot provide much
insight into non-human cases. Theories specifying weaker sufficient conditions [e.g.,
mid-brain theory (Merker, 2007)] face the opposite problem. Theymight be applicable
beyond the human case but lack evidentiary support. For instance, empirical support
for the mid-brain theory (Merker, 2007) may depend on evidence from humans with-
out a functional cortex, which is much harder to come by (Birch, 2022, p. 137). Absent
empirical confirmation, it is unclear whether predictions about non-human systems
made by such theories are reliable or not. According to Birch, then, theory-heavy pro-
ponents inevitably have to make “a trade-off between the relevance of these conditions
to animals, and the strength of the evidence for their sufficiency” (Birch, 2022, p. 145).

Shevlin (2021) poses a similar10 challenge that he calls the:

Specificity problem (SP): “The specificity problem is the challenge of how to
spell out the cognitive mechanisms identified as constitutive of consciousness

9 See also Seacord (2011).
10 Importantly, Shevlin’s challenge is distinct in focus fromBirch’s.Where Birch focuses on the demanding
nature of sufficient conditions, Shevlin focuses on the lack of principled ground to locate the appropriate
level of specificity of the proposed cognitive mechanism constitutive for consciousness.
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according to our preferred theory in such a way as to make them applicable
beyond the human case” (Shevlin, 2021, p. 300).11

Shevlin argues that it is not clear at which specific level of specificity, or abstraction,
the relevant cognitive mechanism must be specified. For instance, GWT proponent
Dehaene claims that “consciousness is just brain-wide information sharing” but also
that “the capacity to report is a key feature of a conscious state” (Dehaene, 2014,
p. 165). The former is a very abstract, or coarse-grained, description of the theory
whilst the latter specifies a much more detailed, or fine-grained, feature. However, our
human evidentiary basis is compatible with both interpretations and thus underdeter-
mines what the right level of specificity is. Thus, the following open question arises:
Is mere brain-wide information sharing enough to elicit consciousness, or does the
broadcast network require, for instance, the full set of human consumer systems? If
this question remains unanswered, Shevlin argues, it is unclear whether non-human
systems that employ, for instance, a more coarse-grained version of the respective
cognitive mechanism are conscious (Shevlin, 2021, p. 301). Crucially, then, the SP is
only problematic if you accept that the right level of specificity must be identified first
before any predictions about non-human consciousness can bemade. This assumption,
as well as Birch’s assumption that theory-heavy proponents need to produce sufficient
conditions, will be questioned in the following section.

3 A credence-based theory-heavy approach

3.1 An overly demanding characterization of the theory-heavy approach

Birch and Shevlin raise important challenges for the theory-heavy approach. However,
they target a specific characterization of the theory-heavy approach that is, admit-
tedly, too demanding and implausible. Recall that Birch characterizes the theory-heavy
approach as follows: “We start with humans. We develop a well-confirmed, complete
theory of consciousness in humans, and we take this theory “off the shelf” and apply
it to settle [emphasis added] the question of whether animals in disputed cases, are
conscious or not” (Birch, 2022, p. 135). Elsewhere he wonders, “exactly [emphasis
added] how similar to the human global workspace does a workspace have to be to
suffice [emphasis added] for conscious experience?” (Browning & Birch, 2022, p. 4).
But this, alongside the rest of Birch’s discussion on the DOD, implies that theorists are
committed to formulating a set of (stringent) sufficient conditions and applying these
in a binary, definitive, fashion to animals; based on these exact sufficient conditions
the target system is either conscious or not. Similarly, Shevlin argues that making
theory-based predictions about non-human consciousness “would only be possible,
however, once we had some grounds for spelling out GWT at an appropriate level of
specificity” (Shevlin, 2021, p. 310). This implies that theories can only determine, in

11 As Shevlin also observes, the specificity problem has been recognized by others (e.g., Carruthers, 2018a,
2018b; Prinz, 2018; Schwitzgebel, 2020), but Shevlin is the first to propose this as a general problem for
the theory-heavy approach.
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binary or definitive fashion, which non-human systems possess consciousness once it
is clarified what the appropriate level of specificity is.

These considerations reveal that Birch and Shevlin characterize the theory-heavy
approach as adopting a binary stance towards inferences about non-human conscious-
ness, and a singular stance towards sufficient conditions or levels of specificity.
Adopting a binary stance means that only definitive statements can be made about
consciousness; the target system is either conscious or not. Adopting a singular stance
means that one set of sufficient conditions, or one level of specificity, must be identi-
fied. However, this combination commits proponents of the theory-heavy approach to
specify exactly what their theory’s sufficient conditions are, or level of specificity is,
after which they must use this to make binary, definitive, predictions about non-human
consciousness. But succeeding in such a task is too demanding for any approach to
non-human consciousness.

3.2 Towards a credence-based theory-heavy approach

Fortunately, a more modest characterization of the theory-heavy approach is avail-
able, which I refer to as the credence-based theory-heavy approach. Concisely, the
credence-based theory-heavy approach entails that theorists should (1) adopt a prob-
abilistic, instead of a binary, stance towards inferences about non-human systems.
A probabilistic stance entails making inferences about non-human consciousness in
terms of likelihoods, or quantified degrees of confidence. Moreover, theorists should
(2) adopt a pluralistic, instead of a singular, stance towards different interpretations of
their theory. A pluralistic stance entails utilizing multiple interpretations of a theory,
differing in degree of generality (or, similarly, level of specificity), to infer conscious-
ness in non-human systems.Before spelling outwhat itwill look like for a theory-heavy
proponent to adopt both stances, consider briefly the following motivations for adopt-
ing these stances in the first place.

Many alternative approaches to non-human consciousness already take some kind
of probabilistic stance. For instance, Dung and Newen (2023) have proposed a two-
tier framework in which the distribution of consciousness is inferred with weak and
strong indicators, expressing the likelihood that the target system is conscious. More-
over, the quality of conscious experience is categorized via a set of dimensions which
are assigned a numerical score based on “the extent to which different operationaliza-
tions suggest that animals possess features relevant to consciousness” (Dung&Newen,
2023, p. 8).12 All scored dimensions collectively generate a comprehensive conscious-
ness profile. Greater scores correspond to a heightened level of confidence regarding
the presence of (the specific dimension of) consciousness in the target system. In a
similar probabilistic spirit, Dung (2022) has proposed a list of eight desiderata that
can be used to assess the strength of animal consciousness tests. The more desiderata
that are satisfied by a test, the more confidence we can have in its predictions about the
presence of consciousness in target systems. Lastly, Birch’s version of his theory-light
approach involves a so-called facilitation hypothesis according to which phenomenal

12 See Birch et al. (2020) for a similar approach.
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consciousness likely facilitates a cluster of cognitive capacities such as trace condi-
tioning, reversal learning, and cross-modal learning (Birch, 2022, p. 140). Importantly,
“the larger the fraction of the cluster we find in a given species, the stronger the case
[emphasis added] for consciousness will be in that species” (Birch, 2022, p. 145).
Taken together, these approaches do not commit themselves to making binary, defini-
tive, predictions, but rather adopt a probabilistic stance. As I will soon demonstrate,
adopting a probabilistic stance is also something that a theory-heavy proponent can
do.

The pluralistic stance partly finds its inspiration in discussions on models of con-
sciousness.Here, it is argued that full-fledged, orfine-grained,models of consciousness
might apply to humans, but provide a poor model for consciousness in non-human
systems (Wiese, 2020, 2023). This is because such fine-grained models contain details
based on human architecture, or human-specific properties of consciousness, that do
not apply to non-human systems. In addition, it is likely that many of these details
do not play a constitutive role in instantiating, or make a difference to, conscious-
ness (Klein et al., 2020). A push towards generality is therefore encouraged in which
models abstract away from, for instance, human-specific properties of consciousness.
Subsequently, these models can be applied to a wider range of systems. On a gen-
eral level, the relevant insight here is that more abstract, or coarse-grained, models
of consciousness should also play some role in inferring consciousness in non-human
systems. The pluralistic stance embodies this by attributing a role to multiple interpre-
tations of a theory, that differ in their level of grain/abstraction, to infer consciousness
in non-human systems.13

3.3 Explicating the credence-based theory-heavy approach

It is now possible to articulate the credence-based theory-heavy approach in more
detail and show how a theory-heavy approach can adopt a probabilistic, as well as a
pluralistic, stance. First, theorists can adopt a pluralistic stance in the following way.
They are not committed to specifying only one level of their candidate mechanism
for consciousness, or one set of sufficient conditions. Rather, they can generate a
wide range of interpretations of their theory, or theory-based models, ranging from
full-fledged (or fine-grained), to very abstract (or coarse-grained). Each interpreta-
tion, or model, can subsequently be operationalized into a theory-informed marker.
In essence, theory-informed markers are features specified by a model that can be
found in a target system. These theory-informed markers can subsequently be used
to make inferences about consciousness in non-human systems; the presence of a
theory-informed marker in a target system can raise the probability that a target sys-
tem is conscious. Importantly, theory-informed markers can be operationalizations of
the relevant cognitive mechanism at a certain degree of generality [e.g., brain-wide
information sharing (Dehaene, 2014)]. However, theory-informed markers can also

13 Notice, however, that the pluralistic stance differs crucially from finding a model that finds the right
balance between being general, or coarse-grained, yet informative (Wiese, 2023). Instead, the pluralistic
stance recognizes that many different models, differing in their level of grain, can be used simultaneously
to make inferences about consciousness in non-human systems.
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operationalize necessary conditions for consciousness as specified by the theory [e.g.,
internal consistency of globally broadcasted messages (Baars, 1988)]. The presence
of a theory-informed marker that operationalizes a necessary condition alone (absent
a theory-informed marker that operationalizes the relevant cognitive mechanism) only
provides a very weak indication that the target system is conscious. It may well be that
both kinds of theory-informedmarkers need to be present to have any strong indicators
at all, depending on how much stock the theorist puts in these necessary conditions.14

Taken together, theorists should generate multiple interpretations or models of their
theory, at various levels of generality, develop associated theory-informed markers,
and use these markers to infer the presence of consciousness in target systems.

However, not every theory-informed marker is an equally strong indicator of con-
sciousness. Recall that theories are usually motivated, or validated, by empirical
findings in humans and typically start with describing the structure of human con-
sciousness, and how it relates to the human brain. Thus, the presence of a full-fledged
theory-informed marker that encompasses all human-specific properties of conscious-
ness is typically a very strong indicator of consciousness. But the presence of a
coarse-grained theory-informed marker that merely operationalizes a very abstract,
or liberal, interpretation of the theory is a weak indicator of consciousness since it
is more likely that relevant details are abstracted away from (see Klein et al., 2020).
Despite this, such a weak indicator still gives us some reason to think that the target
system might be conscious. To capture these differences between markers a proba-
bilistic stance must be adopted. Theory-informed markers that more closely resemble
a full-fledged theory-informed marker are typically assigned a higher likelihood than
more abstract theory-informed markers.

These weighted theory-informed markers can subsequently be used to develop a
so-called:

Theory-based probability space: Theories generate a probability space in
which the likelihood that target systems are conscious is depicted. These likeli-
hoods are determined by the presence of weighted theory-informed markers.15

Each theory of consciousness can generate its own theory-based probability space. A
theory-based probability space simply consists of the following two elements (Fig. 1,
Appendix). First, the x-as describes a set of target systems (e.g., chimpanzees, dogs,
snails, etc.) that a theorist wants to investigate and compare. Second, the y-as describes
how likely it is that the target system is conscious, based on the presence (or absence)

14 This depends on how convinced the theorist is that their specified necessary conditions must be met.
Suppose a theorist is very convinced that necessary condition X, operationalized in a theory-informed
marker (TIM-X), must be met. Suppose further that this theorist generates a very fine-grained interpretation
of their theory Y that operationalizes in a theory-informed marker (TIM-Y). Then, only the co-appearance
of TIM-X and TIM-Y suffices as a strong indicator of consciousness in a target system. If a system only
exhibits TIM-Y, but not TIM-X, this theorist can argue that the mere presence of TIM-Y is a weak indicator
of consciousness since TIM-X is missing, even though TIM-Y is a fine-grained theory-informed marker.
See p. 10 for an example. In any case, it is expected that the more fine-grained the exhibited theory-informed
markers are, the more likely it is that these necessary conditions are also met.
15 See Fig. 1 in Appendix for a visualization of what a theory-based probability space could look like. The
proposal is general, but in principle any theory and any species or target system can be injected into the
model.
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of theory-informed markers. The best way to quantize likelihoods is up for debate
and, at least to some extent, depends on context and methodological preferences. The
choice here will be a “pragmatically motivated idealization” (Dung & Newen, 2023,
p. 2). For instance, it is possible to use probabilities (e.g., between 0 and 1), a numerical
scoring system (e.g., 1–5), or categories (e.g., weak, moderate, and strong indicators).
It is also possible to avoid assigning likelihoods to systems directly, and instead create
an ordered set that ranks target systems from most to least likely to be conscious. In
any case, how the likelihood of a theory-informed marker is to be determined “cannot
be fully captured by an algorithmic procedure. For it depends on how the different
operationalizations should be weighted which in turn depends on context factors, in
particular the specific species that is examined, interdependencies between different
operationalizations and the reliability of the particular set of studies under scrutiny.
Thus, such judgments should eventually be left to subject matter experts” (Dung &
Newen, 2023, p. 8). Having said that, the general principle holds thatmore fine-grained
theory-informed markers should typically be assigned a higher likelihood than more
coarse-grained theory-informedmarkers.Moreover, in Sect. 4 I will discuss, on amore
general level, how these likelihoods may be calibrated.

Consider the following simplified example to illustrate how this approach could
work in practice. Suppose that (you are convinced that) GWT is true.16 A credence-
based theory-heavy approach to non-human consciousness using GWT, then, would
work roughly in the following way. Recall that at least two interpretations of GWT
are available. According to one interpretation, a full-fledged human global broad-
cast mechanism is required that integrates information from perceptual, affective, and
memory systems and broadcasts this information back to the input and consumer sys-
tems (including verbal report, planning, reasoning, and decision making) (Dehaene
& Changeux, 2011, p. 209). The associated theory-informed marker (TIM-A), then,
would be the presence of a complex information sharing structure that contains all
these systems. Suppose, then, that system W contains such a structure. Since this
theory-informed marker resembles a full-fledged human global broadcast mechanism
so closely, it is assigned a high likelihood (e.g., 0.9 or very likely) that system W is
conscious. On another interpretation of GWT, “consciousness is just brain-wide infor-
mation sharing” (Dehaene, 2014, p. 165). The associated theory-informed marker
(TIM-B), then, would be any simple neuronal structure that can transmit and share
information. Suppose, then, that system X contains such a structure (but lacks further
fine-grained details). Since the interpretation is very abstract and coarse-grained, it
is assigned a low likelihood (e.g., 0.2 or not very likely) that system X is conscious.
Despite being a weak indicator, the presence of such a structure gives us at least
some reason to think that such a system is more likely to be conscious than a system
lacking any global broadcast mechanism whatsoever. It is also possible to generate a
theory-informed marker (TIM-C) based on a necessary condition that GWT specifies,
for instance that globally broadcasted messages must be internally consistent (Baars,
1988). Suppose, then, that system Y only meets this condition and lacks TIM-A or

16 It is, of course, highly controversial whether or not GWT is true. See Sect. 4.2.1 for a discussion on
this issue. Moreover, it can still be useful for those not convinced by GWT, or any other theory, to use the
credence-based theory-heavy approach to extract implications from a theory for non-human systems. For
instance, to show that the theory has counterintuitive implications (see Sect. 4.1).
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TIM-B. In that case, the presence of such internal consistency alone would be a very
weak indicator that the system is conscious. However, it is possible that aGWT theorist
strongly believes that TIM-C must be satisfied for a system to be conscious. Now sup-
pose that system W exhibits both TIM-A and TIM-C. In that case, the co-appearance
of both markers constitutes a strong indication that system W is conscious. However,
suppose that system Z exhibits TIM-A but not TIM-C. In that case, the absence of
TIM-C and the sole presence of TIM-A might only constitute a weak reason to think
that system Z is conscious.

Our discussion of the theory-informedmarkers so far has primarily been on how our
credence should change if a theory-informed marker is present. What about negative
evidence? Should the absence of theory-informed markers also move our credence on
this approach?17 This depends on what a theorist’s stance is on what we might call
the:

Asymmetry thesis: The presence of an indicator is capable of moving our cre-
dence that a target system is conscious, whereas the absence of an indicator is
not.

Many adopt an asymmetry thesis of some kind. Consider, for instance, the debate on
fish pain. Key (2016) has argued that fish do not experience pain on the basis of lack-
ing neural structures taken to be relevant for pain in humans. A widespread response
is to argue that fish might implement pain via different neural mechanisms, and that
the absence of neural structures which are relevant for pain in humans does not rule
out this possibility (e.g., Elwood, 2016; Godfrey-Smith, 2016; Manzotti, 2016; Seth,
2016; Striedter, 2016). Thus, the argument goes, the absence of the aforementioned
neural structures should not move our credence that the system is conscious. Underly-
ing this response is the idea that “very different neuronal systems can serve a common
function”. Thus, merely observing the lack of neural structures alone cannot suffice to
rule out that fish have consciousness. Theories of consciousness, however, can domore
than that. Theorists can spell out what the function of consciousness is, articulate the
necessary conditions to fulfill this function, and transform these into theory-informed
negative markers that specify which kind of structures need to be present to implement
this function. Theorists then, at least prima facie, have a principled way to develop
negative markers whereas this is arguably more problematic for the theory-light and
theory-neutral approach (see Andrews, 2024). However, developing negative markers
will be a harder task for any theory of consciousness than developing positive mark-
ers (Birch, 2022). Moreover, on one way of interpreting Michel’s (2019a) criterion
problem it also remains unclear whether necessary conditions specified by theories of
human consciousness are also necessary conditions for consciousness in non-human
systems, since it could be that consciousness serves a different function in animals. In
that case, failing to satisfy negativemarkers derived from a theory should not move our
credence that a target system is conscious.18 Whether the absence of a theory-informed

17 I want to thank an anonymous reviewer for posing this question.
18 There is a further potential complication here that it can be that certain necessary conditions spelled out
by a theory are only necessary for certain dimensions of human consciousness. A system failing to satisfy
this condition, then, might lack this dimension (e.g., unity) but might still have a more primitive form of
consciousness (e.g., valenced consciousness) (Veit, 2022b).
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marker should move our credence, then, depends on what stance the theorist takes in
this debate, and whether or not they think that the asymmetry thesis also applies to
theory-informed indicators.

To recapitulate, I have proposed a credence-based theory-heavy approach that incor-
porates a pluralistic stance and aprobabilistic stance; theorists should generatemultiple
interpretations of their theory, develop associated weighted theory-informed markers,
and use these markers to infer the presence of consciousness in target systems.19

The outcomes can subsequently be depicted in a theory-based probability space. This
characterization of the theory-heavy approach is not too demanding and takes into
consideration that “even the most immodest theorist would struggle to assert that they
have a well-confirmed, complete, theory of consciousness” (Halina et al., 2022, p. 75).
In the following section, I will show how the credence-based theory-heavy approach
deals with Birch’s DOD and Shevlin’s specificity problem.

3.4 Revisiting the dilemma of demandingness and the specificity problem

The credence-based theory-heavy approach answers both Birch’s and Shevlin’s chal-
lenges. Recall that the underlying cause for theDOD is that according toBirch theorists
are committed to specifying sufficient conditions: “However, possession of a full
human global broadcast network is a cognitively demanding sufficient condition that
nonon-humananimal canmeet, and theGWTdoesnot tell us howmuchwecanweaken
these demands and still have a sufficient condition [emphasis added]. The result is
that the theory cannot settle [emphasis added] disputes about animal consciousness”
(Birch, 2022, p. 138). However, the credence-based theory-heavy approach adopts
a pluralistic and probabilistic stance, and is thereby not committed to producing
sufficient conditions, nor does it need to make definitive judgments. Instead, theo-
rists focus on developing a wide range of weighted theory-informed markers. These
theory-informed markers are much less demanding than sufficient conditions since
theory-informed markers need not settle disputes about animal consciousness but can
simply help to make a probabilistic, or credence-based, inference. To put it succinctly,
Birch’s theory-light approach “avoids the dilemma by avoiding altogether the attempt
to construct sufficient conditions for consciousness” (Birch, 2022, p. 145), and I have
shown that such a move is also available for the theory-heavy approach.

19 It is appropriate to point out that during the late-stage development of this paper, Butlin et al. (2023)
released a pre-print wherein they independently suggest a similar approach in which indicator properties
of consciousness are derived from theories to assess whether AI systems are conscious. It is worth briefly
pointing out some differences. In addition, indicator properties need to be described in computational terms,
whereas it is also possible to describe theory-informed markers in non-computational terms. Moreover, the
way in which theory-informed markers are derived from theory is different and arguably more principled.
Indicator properties are derived by directly looking at what theories or theorists claim is necessary or suf-
ficient for consciousness. However, theory-informed markers are derived via a two-step process. First, the
mechanism described by the theory is articulated, or interpreted, at different levels of granularity. Only after-
wards are these interpretations operationalized into theory-informed markers. Lastly, Butlin and colleagues
bundle indicator properties from different theories together to make inferences about AI systems. However,
the credence-based theory-heavy approach, at least in its standard formulation, focusses on extracting pre-
dictions from one theory at the time. See Sect. 4.2.1 for a deeper discussion on how the credence-based
theory-heavy approach can accommodate insights from different theories.
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The credence-based theory-heavy approach also deals quite naturallywith the speci-
ficity problem. To understand why, consider first Shevlin’s discussion of two potential
solutions a theory-heavy proponent can appeal to.20 First, a theory-heavy proponent
might give a conservatist response. Assuming no evidence to the contrary, “the full
range of capacities associated with our candidate mechanism for consciousness in
humans are essential” (Shevlin, 2021, p. 301).21 For instance, a GWT proponent
could claim that all human capacities associated with globally broadcast informa-
tion (e.g., reflective thought, deliberation, self-awareness, verbal report) are crucial
for consciousness. However, Shevlin dismisses this response because it produces
counterintuitive predictions (i.e., excluding systems that intuitively ought not to be
excluded) and it seems under-motivated (Shevlin, 2021, p. 302). Second, a theory-
heavy proponent might give a liberal response. Here, it is claimed that “consciousness
[is identified] with the cognitive capacities and mechanism proposed by the theory
in question at the greatest possible degree of generality” (Shevlin, 2021, p. 302).22

For instance, a GWT proponent could claim that any form of system-wide informa-
tion sharing elicits consciousness. Shevlin dismisses this response mainly based on its
counterintuitive consequences (i.e., including systems that intuitively ought not to be
included) (Shevlin, 2021, p. 303).

Shevlin’s appeal to counterintuitive consequences prima faciewarrants initial skep-
ticism towards both the conservatist and liberalist approaches, and for some might
even be a sufficient reason to reject them.23 However, there is a better, more principled
reason, to reject both the conservatist and liberal response. Namely, that neither the
conservative nor the liberal response is necessitated, or entailed, by their preferred
theory of consciousness. Notice how both the conservative and liberal responses solve
the SP by simply committing to their preferred level of specificity. But the SP reveals
that we do not know which level of specificity is the correct one. Thus, both the
conservative and liberal responses simply beg the question against SP by just pick-
ing a level of specificity. The problem, then, fundamentally lies in the fact that both
the conservative and liberal approach adopt a singular stance, and thereby commit
themselves to one level of specificity. However, the pluralistic stance, adopted by the
credence-based theory-heavy approach, solves this problem by not having to commit
to one level of specificity. Instead, it attributes a role to different levels of specificity
in making inferences about non-human consciousness. Therefore, there is no need to
identify the right level of specificity first, and, as such, it does not force us to be either
too liberal or too conservative. In fact, it incorporates both responses in the following
way. Theory-informed markers, developed from liberal interpretations of a theory, are

20 Shevlin (2021) also discusses two other responses a theory-heavy proponent might give, namely an
incrementalist and rejectionist response (see pp. 303–305). These responses, along with their refutations,
however, are not relevant for the present purposes.
21 To see how this response contrasts with the credence-based theory-heavy approach, see Fig. 2 in
Appendix.
22 To see how this response contrasts with the credence-based theory-heavy approach, see Fig. 3 in
Appendix.
23 However, others argue that intuitions should play no role (e.g., Murray, 2020). Moreover, see Sect. 4.1
for a discussion on why intuitions can be misleading since it’s not always clear what intuitions target.
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assigned a low likelihood whereas theory-informed markers developed from conser-
vative interpretations of a theory are assigned a high likelihood. Making inferences
about consciousness in non-human systems does not require us to commit to one level
of specificity, contrary to what Shevlin (2021, p. 310) claims.24

4 The role of intuitions, remaining challenges, andmethodological
pluralism

So far, I have argued that theory-heavy proponents can adopt a credence-based theory-
heavy approach that avoids the DOD and the SP. This is important because if the
DOD and the SP are successful, they would undermine a theory’s predictions about
non-human consciousness even if we succeed in establishing a well-confirmed and
complete theory of human consciousness. The purpose of this last section is as follows.
First, I clarify the role that intuitions should play in the credence-based theory-
heavy approach. Second, I will discuss some open challenges that the credence-based
theory-heavy approach faces. Lastly, I will assess the possibility and dynamics of
methodological pluralism, in which the credence-based theory-heavy approach forms
a coalition with other methodological approaches.25

4.1 Clarifying the role of intuitions

It is always possible for theory-heavy proponents to simply dismiss intuitions, and
embrace counterintuitive predictions (e.g.,Murray, 2020; Tononi&Koch, 2015). Such
an attitude might be motivated by the fact that there is a “broad range of antecedently
plausible claims about the sparseness or abundance of consciousness in the world”
(Schwitzgebel, 2020, p. 41), that it is plausible that the correct theory of conscious-
ness defies common sense intuitions (Schwitzgebel, 2014), or that intuitions are simply
untrustworthy (Murray, 2020). Theory-heavy proponents who dismiss intuitions can
simply generate theory-based probability spaces and not worry about potential coun-
terintuitive implications.

However, what about theory-heavy proponents who do want to take pre-theoretical
intuitions about the distribution of consciousness seriously? Although intuitions are
often appealed to in debates concerning the distribution question (e.g., Shevlin, 2021),
what has been missing is a clarification of what intuitions target. Elucidating the
target of intuitions also clarifies what role intuitions can play in the credence-based
theory-heavy approach. A mistake that is often made is that intuitions are directed
towards the wrong target. Recall that Shevlin (2021) uses counter-intuitive implica-
tions to argue against the conservative and liberal theory-heavy approaches. However,
Shevlin argues that counterintuitive predictions indicate that there is something wrong
with the methodologies (i.e., conservatism and liberalism) themselves. But this is a

24 This is not to say that no efforts should be made to find the right level of specificity. But the credence-
based theory-heavy approach shows that finding this holy grail is not necessary to make inferences about
consciousness in non-human systems.
25 The concept of methodological pluralism is distinct, and not to be confused, with the pluralistic stance.
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mistake. To see why, suppose, for the sake of argument, that theories do necessitate
and entail, for instance, a conservative approach. Now suppose that, by using the
conservative approach, a theory makes wildly counter-intuitive predictions. What our
pre-theoretical intuitions indicate, then, is that there is something wrong with the the-
ory, not with the methodology that is used to extract implications from the theory.
Hence, pre-theoretical intuitions target theories but not methodological approaches
used to extract predictions from theories. Dismissing the use of a particular method-
ological approach requires more principled reasons. For instance, as I have argued for
earlier, that they are simply not necessitated or entailed by the theory itself. This insight
clarifies what role intuitions can play in the credence-based theory-heavy approach.
Pre-theoretical intuitions can be used to dismiss or constrain a theory if there is a big
discrepancy between intuition-based ascriptions and the outcomes in the theory-based
probability-space that is generated by weighted theory-informed markers.26

4.2 Remaining challenges

4.2.1 The consensus problem

So far, on the credence-based theory-heavy approach, the likelihood of a target system
being conscious was strictly determined by examining the probabilities associated
with theory-informed markers. That is, we have antecedently accepted a particular
theory to be true, and subsequently made a probability assessment about the presence
of consciousness in a target system based on which kind of theory-informed marker it
satisfies. However, should we not also factor in our antecedent credence in the theory
itself? If our antecedent credence in a theory (e.g., GWT) is very low, finding evidence
that a target system satisfies a theory-informed marker (e.g., a full-fledged global
broadcast mechanism) should not move our credence that this system is conscious
much. There is even reason to think that our credence in all available theories right
now should be very low. There is no consensus as to which theory, if any of them,
is right and the field notoriously faces a host of methodological obstacles (see e.g.,
Lau, 2022; Michel, 2019b). In the worst-case scenario, then, we have a very poor if
not non-existent theoretical grasp on consciousness.27 What does this imply for the
credence-based theory-heavy approach?

If the worst-case scenario is true, we will simply have to conclude that it is too
premature to use any theory-heavy approach to make inferences about non-human
consciousness. After all, the theory-heavy methodology is only as good as the theories
that are injected into it. However, the main contribution of this paper is to answer a
more principled challenge that the theory-heavy approach faces. If Birch’s DOD and
Shevlin’s SP are correct, we would still be incapable of making predictions about non-
human consciousness even if we have high antecedent credence in a theory. When

26 See Sect. 4.3 for a further discussion on the dynamics between other approaches to non-human con-
sciousness and the credence-based theory-heavy approach.
27 It is, of course, also possible to deny this and argue that we should have high credence in a particular
theory. A proponent of a particular theory of consciousness will likely take this approach. I do not take
a stance on the plausibility of any theory of consciousness. What I am concerned with is to map out
possibilities and implications for the credence-based theory-heavy approach.
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the time comes that such high antecedent credence is warranted, we better have a
methodology ready to make predictions about non-human consciousness based on
this theory. The credence-based theory-heavy approach offers precisely that.

However, perhaps one is more optimistic and considers it plausible that at least
some theories are on the right track but is not yet willing to commit to any particular
theory. In that case, one way to overcome the problem of low antecedent credence
in a particular theory is by considering the predictions of multiple theories simulta-
neously.28 For instance, one can start by describing a set of front-runner theories,
for instance including, but not limited to, GWT (Baars, 1988; Mashour et al., 2020),
integrated information theory (Tononi &Koch, 2015), higher-order theory (Rosenthal,
2005) and attention schema theory (Graziano, 2017).29 Afterwards, one can analyze
if this cluster of front-runner theories converge toward a consensus, or points towards
a similar direction, with their predictions. In this case, even if our antecedent credence
in each individual theory is fairly low, our credence with respect to the presence of
consciousness in a target system can still be changed if a set of theories converge
towards the same predictions about said system.30 Whether such a consensus emerges
is an open question, and in case it does not it “would be a disappointing result. But it
is, inevitably, impossible to know in advance what the empirical outcome of a method-
ological strategy will be” (Birch, 2022, p. 145).

Moreover, it already seems useful to assess what theories would predict concerning
the distribution question for other reasons. Drawing out a theory’s implications for
non-human consciousness need not only be used to make inferences but can also be
used to reflect upon the theory itself. For instance, I argued earlier that pre-theoretical
intuitions should target theories. Hence, those taking the intuition-based approach
seriously should be interested in the predictions of a theory to determine whether
there is a discrepancy between its predictions and pre-theoretical intuitions. If this is
the case, this can be used against the theory itself (e.g., Aaronson, 2014).

Lastly, all previous considerations seem to presuppose a winner-takes-all view in
which multiple theories compete to explain the same phenomenon. However, an alter-
native approach is to take amore unifying attitude towards theories of consciousness in
which different theories simply capture different aspects, or dimensions, of conscious-
ness (Ludwig, 2022). On this view, theories of consciousness are not in competition
but instead deliver different perspectives on a same larger, perhaps poorly understood,
phenomenon (see Wiese, 2018). Similarly, some recent theories of consciousness
explicitly attempt to do justice to the multi-dimensional nature of consciousness (e.g.,
Newen & Montemayor, 2023). If this way of thinking is correct, different theories
might produce predictions based on theory-informed markers about the presence
and complexity of different dimensions of consciousness, instead of each produc-
ing predictions about the presence of consciousness as such. For instance, satisfying

28 Chalmers (2023) has recently suggested something similar in the form of a so-called theory-balanced
approach in which probabilistic predictions from multiple theories are considered.
29 Chalmers (2023) suggests that surveying researchers in the field might be a way to determine what
counts as a front-runner theory. It would be interesting to see if more objective criteria could be developed
to determine what counts as a front-runner theory. See Seth and Bayne (2022) for a more in-depth review
of the theoretical landscape.
30 In a similar way, different theories may end up supporting the same kind of indicators (see Dung, 2022).
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a full-fledged theory-informed marker makes it very likely that the dimension the
theory tries to capture is part of the target system’s conscious experience. Moreover,
the complexity of capacities (e.g., attention) taken to be enhanced by the mecha-
nism (e.g., an attention schema) described by a theory [e.g., attention schema theory
(Graziano, 2017)] can give an indication how rich this dimension is for a target sys-
tem. The credence-based theory-heavy approach, then, accommodates this unifying
approach by generating a theory-based consciousness profile in which different fea-
tures of consciousness, described by different theories, are scored in virtue of the
presence of relevant theory-informed markers.31 This approach, however, requires a
radical revision in what theorists take their theory to be targeting; something which
some theorists might not be willing to accept. But it is important to recognize that this
option is available for theory-heavy proponents.

4.2.2 Calibrating the likelihoods of theory-informedmarkers

Another challenge is to find appropriate ways to adjust the likelihoods that are associ-
ated with theory-informed markers. The most straightforward way to do this is to use
empirical insights. Setting aside some roadblocks to the measurements of conscious-
ness (Browning&Veit, 2020;Michel, 2019b; Seth et al., 2008), empirical evidence can
help calibrate likelihoods by, for instance, finding that a system is conscious despite
lacking a full-fledged implementation of the candidate mechanism. For instance, sup-
pose that someone with a severe brain injury, thereby lacking some features described
in the full-fledged candidate mechanism, nevertheless verbally reports all the things
you would expect of a conscious agent. In such a case, it becomes more likely that
these additional features play no constitutive role for consciousness. Consequently, a
more abstract interpretation of the theory that lacks these features, and accordingly a
more coarse-grained theory-informed marker, can be assigned a higher likelihood.

It is also possible to use the so-called no-report paradigm to calibrate the likeli-
hoods of theory-informed markers. No-report paradigms avoid the need for verbal
reports by using experimental techniques such as “eye-movement, neuro-imaging, or
physiological measures” (Duman et al., 2022). One particularly relevant advantage of
this approach is that these techniques can be applied to systems that have a different
architecture than humans (e.g., animals), yet cannot report on their conscious states
(Tsuchiya et al., 2015). For instance, using a no-report paradigm, it could be shown that
conscious contents can still be decoded despite the target system lacking a full-fledged
implementation of the candidate mechanism. In such a case, again, a more abstract
interpretation of the theory, and accordingly a more coarse-grained theory-informed
marker, can be assigned a higher likelihood. Whether or not no-report paradigms
can be successful is an ongoing debate (e.g., Block, 2019; Michel & Morales, 2020;
Overgaard & Fazekas, 2016). However, the point here is not to take a stance in this
debate. Rather, it is to show a potential avenue that theorists can exploit to calibrate
the likelihoods associated with theory-informed markers. In the following section, I

31 Such a proposal will be very much like Dung and Newen’s (2023) consciousness profile. However,
the consciousness profile of a credence-based theory-heavy approach explicitly bases its dimensions and
markers on theories of consciousness.
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will suggest another way in which likelihoods can be calibrated, namely by working
together with alternative approaches to non-human consciousness.

4.3 Methodological pluralism

While the credence-based theory-heavy approach on its own can already be fruitfully
applied, perhaps we should be careful in adopting a singular methodological atti-
tude, where a preferred methodological approach is deemed to compete with other
approaches. This runs the risk of undermining important insights that alternative
approaches might offer. Thus, it is worth exploring whether different methodological
approaches can be effectively synergized by embracing a form of methodological plu-
ralism. Recently, Shevlin (2021) has provided a helpful framework, a so-calledmodest
theoretical approach, that allows different approaches to benefit from each other. In
what follows I will assess this modest theoretical approach in more depth. First, I will
describe the view. Afterwards, I will (i) clarify its dynamics for the credence-based
theory-heavy approach, (ii) suggest an extension for the modest theoretical proposal,
and (iii) provide a motivation for the view.

Shevlin articulates the modest theoretical approach as follows:

Modest theoretical approach: “The theory-heavy and theory-light approach32

can operate in a form of dynamic equilibrium with insights of each informing
and constraining the other (Shevlin, 2021, p. 308).

The dynamics of epistemic markers, as specified by the theory-light approach (Birch,
2022), and theory constraining, or informing, each other work as follows. Suppose we
encounter a system that exhibits trace conditioning, reversal learning, and cross-modal
learning behavior but lacks the cognitive mechanism dictated by our preferred theory
of consciousness. In that case, we may have reason to “disregard the presence of the
markers as reliable indicators” (Shevlin, 2021, p. 310). This would be an example
of theory constraining epistemic markers. Similarly, suppose that “having used the
markers to identify stronger and weaker consciousness candidates, we might assess
whether a given theory can be coherently spelled out in such a way as to include the
stronger candidates while excluding weaker ones” (Shevlin, 2021, p. 309). This would
be an example of epistemic markers constraining or informing theory.

4.4 The dynamic equilibrium and the credence-based theory-heavy approach

How epistemic markers restrict and inform theory will be slightly different for the
credence-based theory-heavy approach as it has thus far been presented. Shevlin
argues that the role of epistemic markers is to clarify the right level of specificity
of a theory (Shevlin, 2021, p. 310). This role for epistemic markers flows naturally
from him taking the singular stance as I described earlier. However, by taking the

32 Recall that a theory-light approach makes only minimal theoretical commitments, for instance that
consciousness facilitates a cluster of cognitive abilities, including trace conditioning, reversal learning,
and cross-modal learning (Birch, 2022, p. 140). These cognitive abilities subsequently act as behavioral
epistemic markers to infer consciousness in non-human systems.
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pluralistic stance, the role of epistemic markers is simply to help calibrate the like-
lihoods associated with theory-informed markers at various levels of specificity. For
instance, suppose that a system strongly exhibits a cluster of epistemic markers such
as trace conditioning, reversal learning, and cross-modal learning. Suppose also that
these cognitive capacities can be selectively switched on and off under masking con-
ditions the same way as in humans (Birch, 2022). However, suppose that this system
implements a rather abstract version of the cognitive mechanism. In this case, there is
reason to increase the likelihood that a system implementing amore abstract version of
the cognitive mechanism is indeed conscious, since these cognitive capacities which
are facilitated by consciousness in humans appear to be facilitated in the same way in
our target system in virtue of only an abstract implementation of the proposed mech-
anism. Importantly, theorists will likely disagree about which cognitive capacities are
facilitated by consciousness (Birch, 2022), because different theories will imply dif-
ferent associative links between their proposed mechanism and cognitive capacities. I
take it, then, to be an important task for theorists to explicate which epistemic markers
are compatible with their theory and use them in the aforementioned way. As such,
the modest theoretical approach is another way to calibrate the likelihoods associated
with theory-informed markers.

4.5 Generalizing Shevlin’s modest theoretical approach

However, the modest theoretical approach, as described by Shevlin, seems too restric-
tive in the sense that it only describes dynamics that might occur between the
theory-heavy and theory-light approaches. Yet it is also possible to establish these
dynamicswith other available approaches. For instance, onemight not be convinced by
the theory-light approach and instead might feel closer aligned with the theory-neutral
approach. In that case, a dynamic equilibrium between the theory-heavy approach
and the theory-neutral approach can be established. Moreover, as I have argued ear-
lier, someone who takes the intuition-based approach seriously can also establish a
dynamic equilibrium between the intuition-based and theory-heavy approach. Thus,
a more inclusive description of the modest theoretical approach is appropriate:

Generalized modest theoretical approach: The theory-heavy approach can
couple with the theory-light, theory-neutral, or intuition-based approach to oper-
ate in a form of dynamic equilibrium with insights of each informing and
constraining the other.

Which methodological approach a theory-heavy proponent decides to team up with
depends, of course, on how convinced they are by arguments against the theory-
neutral approach (e.g., Birch, 2022), theory-light approach (e.g., Halina et al., 2022;
Schwitzgebel, 2020 and Shevlin, 2021), or intuition-based approach (e.g., Murray,
2020). In any case, plenty of options are available and this kind of methodological
pluralism can fruitfully be explored.
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4.6 Motivating the (generalized) modest theoretical approach

One apparent issue is that whilst Shevlin (2021, p. 310) discusses the benefits of the
modest theoretical proposal, he does notmotivate or justifywhy adopting this approach
is reasonable in the first place. However, it is possible to legitimize Shevlin’s pro-
posal by drawing on Chang’s (2004) analysis of measurements and scientific progress.
Chang observes that there is a circularity between theories and observations because
“empirical science requires observations based on theories, but empiricist philoso-
phy demands that those theories should be justified by observations” (Chang, 2004,
p. 221). To escape this circularity, Chang (2004) proposes that neither observations nor
theories are self-justifying.33 What happens instead is that observations and theories
keep informing each other through iterative processes in which successive stages build
upon, and correct, previous stages (Chang, 2004, p. 44; p. 226). That is, “we throw
very imperfect ingredients together and manufacture something just a bit less imper-
fect” (Chang, 2004, p. 226). Chang’s framework mirrors the dynamics of the modest
theoretical proposal; neither epistemic markers nor theories of consciousness are self-
justifying but rather inform each other to produce something a bit less imperfect over
time through an iterative process. As such, adopting a modest theoretical approach
seems reasonable since it mirrors the dynamics of scientific progress in other domains.

5 Conclusion

I have proposed a credence-based theory-heavy approach that incorporates a pluralis-
tic stance and a probabilistic stance; theorists should generate multiple interpretations
of their theory, develop associated weighted theory-informed markers, and use these
markers to infer the presence of consciousness in target systems. The outcomes can
subsequently be depicted in a theory-based probability space. The credence-based
theory-heavy approach is capable of dealing with Birch’s DOD and Shevlin’s prob-
lem of specificity, both of which implicitly assume an inapt characterization of the
theory-heavy approach. Hopefully, this positions the theory-heavy approach as a more
compelling approach than it is currently being perceived as. Diffusing these challenges
also allows us to turn our attention the other challenges the theory-heavy approaches
currently faces, namely how to deal with the uncertain status of current theories of
consciousness and how to calibrate weights associated with theory-informed mark-
ers. The credence-based theory-heavy approach is a tentative, but promising, proposal
that theorists can explore within, or beyond, the space of possibilities I laid out in this
paper.
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Fig. 1 A hypothetical theory-based non-binary probability space generated by a credence-based theory-
heavy approach. Probabilities are based on the presence of theory-informedmarkers These theory-informed
markers are operationalizations of different interpretations of a theory. Typically, if a system exhibits a more
full-fledged theory-informed marker, it is more likely to be conscious
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Fig. 2 Ahypothetical theory-based binary probability space according to the conservatism response.Because
the full range of capacities associated with the candidate mechanism are required, not many systems are
predicted to be conscious. Moreover, the predictions are binary; a system is either deemed conscious or not
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Fig. 3 A hypothetical theory-based binary probability space according to the liberalism response. Because
the candidate mechanism is spelled out at the greatest possible degree of generality, many systems are
predicted to be conscious. Moreover, the predictions are binary; a system is either deemed conscious or not
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