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Main Text 
 
Overgaard and Kirkeby-Hinrup conclude their comment on our Opinion article [1] by 
asking “Does SOMA entail that animals, children and many adults are not conscious?”. 
This question is indeed essential, and our answer is a clear “We do not know, nor does 
anyone else”. But we want to state right away that we believe they are. In this respect, 
Overgaard and Kirkeby-Hinrup’s core critique is misguided. We need to carefully 
distinguish between ethical and scientific considerations. Scientific claims are based 
on what we think is the case, while ethical considerations are based on what we think 
ought to be the case. Thus, one might think that infants lack consciousness yet choose 
to act towards them as though they were. Hinduism considers that all living things are 
sacred and should not be harmed (Ahimsa). Jainists go further and will wear masks to 
avoid accidentally breathing in insects. Such beliefs and practices are independent 
from our scientific knowledge. While one may wish that our ethics be informed by 
science, the former is independent from the latter and should in no way be subsidiary 
to it. Appealing to ethical considerations to rebut scientific claims is rhetorically 
unsound. 
 
What are the scientific claims that Overgaard and Kirkeby-Hinrup question, then? 
 
First is the critique that SOMA requires too rich a conceptual apparatus to subtend 
consciousness. This is a well-known critique of higher-order approaches to 
consciousness and it has been addressed to some extent by Gennaro [2] and by 
Brown et al. [3]. It is, in our view, based on a misunderstanding of what is actually 
required for Higher-Order Thought Theory (HOTT)’s core mechanism of re-
representation to be effective. SOMA is precisely an attempt to deflate the requirement 
from canonical HOTT [4] that “thoughts” of any kind need be involved. 
 
Second, Overgaard & Kirkeby-Hinrup question the idea that learning is instrumental 
to phenomenal awareness. Learning unsurprisingly shapes conscious experience, 
they say, but for the shaping to take place, there has to be phenomenal experience in 
the first place. Here, we would like to argue again that there is a difference between 
sensitivity and awareness. Many living things, from plants to infants, and even 
machines, can be characterized as being sensitive. In that sense, they have proto-
feelings of sorts — states that appropriately point to certain conditions and that are 
associated, minimally, with action tendencies and physiological responses. Crucially, 
however, such sensitivity need not be accompanied by conscious experience. Thus, 
while something sensates, the agent in which that something is located does not feel 
it. The difference between sensitivity and awareness is in fact the core distinction that 
any theory of consciousness should aim to account for. Sensitivity is a background 
condition for consciousness, but it is not equivalent to it: Consciousness involves 
additional mechanisms through which the agent itself becomes sensitive to its own 
sensitivity. SOMA proposes that such mechanisms are the product of processes of 
learning and plasticity through which agents develop systems of meta-representations 
that redescribe and qualify their own representational space. 
 
Third, taken in its most extreme formulation, our proposal, as Overgaard & Kirkeby-
Hinrup rightly claim, is that phenomenal consciousness depends on self-



consciousness, and that self-consciousness in turn depends on Theory of Mind (ToM). 
SOMA, congruently with Carruthers’ perspective [5], radically inverts the causal flow 
typically assumed to unfold over development, whereby one assumes that we begin 
with raw phenomenal experience, which is then augmented by an emerging 
awareness of one’s existence as an agent (self-awareness) only to be followed much 
later by the ability to understand that other agents likewise have conscious mental 
states (ToM). While the traditional perspective leaves phenomenal experience 
completely unexplained, SOMA’s burden is to answer the question of when 
phenomenal awareness emerges. There is undoubtedly a “before” and an “after”. The 
question of when the transition occurs over the course of development remains, for 
now at least, very much in the realm of speculation, as is the thorny question of the 
extent to which this transition is best described as graded or dichotomous. But there 
is now substantial evidence that the relevant transitions appear much earlier than we 
thought (BOX 1), perhaps even as early as during fetal life, and that they unfold 
gradually. Thus, we purport that the loopy relationships between phenomenal 
awareness, self-awareness and theory of mind are set in motion very early on. 
 
In conclusion: Matter that thinks also thinks about itself. SOMA views consciousness 
as resulting from a largely self-organizing, socially-driven predictive process through 
which agents gradually come to be sensitive to the existence, structure, and qualities 
of their own internal states in increasingly sophisticated ways that ultimately result in 
the construction of self, that is, of representations of one’s own inner workings that are 
tuned towards enabling flexible control over action. When the conscious mind 
bootstraps itself into existence is a fascinating, gruesomely complex question — but 
every passing year brings more evidence that it occurs earlier and more gradually than 
we thought. SOMA does not require us to think of infants, animals, and adult persons 
suffering from a ToM deficit as lacking consciousness, though there is little doubt that 
their experience is probably very different from that of typical human adults. But if 
consciousness begins with modeling other agents’ mental states, as a radical 
interpretation of SOMA suggests, then we all bear responsibility in being the very best 
conscious agents we can. 
 
 
BOX 1 
Empirical evidence for early competence 
Just as animals and plants are getting smarter every year (they do not, but our 
detection methods have become more sensitive), there is now substantial evidence 
that infants are capable of much more than we assumed was the case even just ten 
years ago. Infants as young as five months old are capable of implicit theory of mind 
— that is, the ability to correctly predict other’s actions based on their goals [6]. Thus, 
while explicit theory of mind may only develop much later, even young infants are 
capable of correctly inferring other people’s mental states in specific contexts. 
Likewise, just as it the case for animals (see [7] for a recent special issue), preverbal 
infants as young as twelve months are capable of limited forms of metacognition [8]. 
Further, Kouider et al. [9] showed how neural markers associated with consciousness 
are already present, though in a delayed form, in infants. There is also evidence that 
foetuses have social interactions, as an in-utero study of the movement kinematics of 
twins has intriguingly suggested [10]. Finally, self-awareness itself is far from a 



monolithic concept and likely develops gradually in different directions [11, 12]. These 
findings all suggest that core cognitive abilities come into existence much earlier than 
typically assumed.  
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