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Abstract 

The empirical study of consciousness is a young field still in its pre paradigmatic stage and so 

in need of a unifying framework. This comparative literature review examines two theories of 

consciousness, Thomas Metzinger’s the self-model theory of subjectivity and Antti 

Revonsuo’s Biological realism, theories which both try to provide such a framework for the 

science of consciousness. This paper gives an overview of some of the more central parts of 

each theory, along with criticism directed towards them. The paper show that these theories, 

although on the surface very similar, disagree on some fundamental philosophical questions 

due to differences in their underlying background assumptions. The theories also slightly 

differ in their view on some methodological questions, as well as in their view of certain 

aspects on consciousness.   

 Keywords: consciousness, consciousness studies, virtual-reality, simulation, the 

self-model theory of subjectivity, biological realism, neurophilosophy. 
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Introduction 

Cognitive neuroscience is a relatively young multidisciplinary scientific field, the term was 

first coined in the 1970’s. It operates in the gap between neuroscience and psychology as its 

objective is to understand how the brain enables the mind (Mangun, Gazzaniga, & Ivry, 2009; 

Bennett & Hacker, 2003). Philosophy on the other hand has a long history and can be 

considered the original science out of which all the other empirical sciences emerged 

(Churchland, 1989). Up until recently these two disciplines have progressed on two separate 

tracks, with there being at times an opposition between scientists and philosophers 

(Revonsuo, 2000a).       

 However it is now evident that despite the remarkable advances of 20th century 

neuroscience, the field is hampered by conceptual confusion. At the same time it’s become 

equally clear that philosophy of mind can no longer ignore the findings of neuroscience 

(Bennett & Hacker, 2003; Churchland, 1989).   

 Despite the earlier misgivings, the two fields have now begun to approach each 

other as scientists and philosophers have slowly begun to collaborate and reach out to each 

other (see e.g, Bennett & Hacker, 2003; Churchland, 1989; Metzinger, 2010; Lenggenhager, 

Tadi, Metzinger, & Blanke, 2007) giving rise to the new interdisciplinary field of 

neurophilosophy. Looking closer, the two fields’ approaches to gathering knowledge can be 

considered to complement rather than oppose each other.  

 Neuroscientific theories have to be empirically testable to find the best 

approximations of what is true or false. Philosophy on the other hand deals with logical 

possibilities rather than empirical facts. Its task is to examine which concepts make sense 

logically, not to provide new empirical information about the brain (Bennett & Hacker, 2003).

 The critical examination of mere words in philosophy should not be disregarded, 

as words and concepts are what the empirical facts of science are stated in. That is, conceptual 
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problems affect everything from the formulation and identification of the explanandum, to the 

description and interpretation of experimental results. As Bennett and Hacker (2003) state 

“clarity about conceptual structures is as important for cognitive neuroscience as clarity about 

experimental methods” (p. 409).    

 This is probably especially so for the aspiring new field of consciousness 

studies, as it in its current pre-paradigmatic state is in great need of a unifying conceptual 

framework. Therefore this paper in cognitive neuroscience is especially concerned with 

neurophilosophical questions, as it examines two theories which try to supply such a 

framework for the science of consciousness. 

Aim and Structure 

The overall aim of this comparative literature review is to examine and compare 

two, in many respects similar, theories of consciousness. Due to the limited nature of this 

work, only the most central parts of these two theories will be treated, in order to give the 

reader a general idea of each theory. The theories will first be presented one by one, along 

with criticisms directed towards each of them. This will be followed by a discussion 

comparing the two theories to each other examining strengths, weaknesses, similarities and 

differences. In the finishing section of this paper the conclusions drawn from the discussion 

will be presented.     

 The first theory to be presented will be Thomas Metzinger’s (2004) self-model 

theory of subjectivity. The presentation begins with a brief overview of the general idea 

behind the theory. This is then followed by an explanation of Metzinger’s notion of 

representationalism and a presentation of the first six of Metzinger’s twelve conceptual tools. 

After this, some of the more central of Metzinger’s multilevel constraints are presented, and it 

is shown how these, if met, in various combinations give rise to consciousness in different 

degrees of complexity. Next, one of Metzinger’s theoretical entities the phenomenal self- 
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model will be presented and the above six constraints for consciousness will be shown in the 

specialised versions Metzinger uses to enrich the notion of a phenomenal self-model. After 

that, possible neural correlates for the phenomenal self-model will be mentioned as will 

specialised versions of the multi-level constraints as pertaining to the self-model. After this, 

the second of Metzinger’s theoretical entities: the model of the phenomenality-intentionality 

relation will be presented. This will be followed by a short demonstration of how the concepts 

of the SMT can be applied to explain various neurological deficits and phenomena. Lastly 

there will be a short summary of the self-model theory.  

 The last of the two theories to be presented is Antti Revonsuo´s (2009) 

biological realism beginning with a brief overview of Revonsuo´s theory, followed by a 

presentation of the multilevel framework, as it is the framework best suited to explain 

consciousness according to Revonsuo. Next, Revonsuo’s criticism of current neuroimaging 

techniques will be presented followed by an explanation of his thought experiment the 

dreamcatcher test. This will be followed by a section giving a brief overview of the basic 

conceptual definitions of Biological realism. After that, Revonsuo´s notion of the dreaming 

brain as an ideal system model and world-simulation metaphor for consciousness will be 

treated and his threat simulation theory of dreaming will be briefly examined. This is 

followed by a section that explains the philosophy behind the world-simulation metaphor and 

a section containing a simplified overview of Revonsuo’s empirical phenomenological 

description of the phenomenal level. Lastly there will be a brief summary of biological 

realism.  

The Self-Model Theory of Subjectivity 

The German philosopher Thomas Metzinger’s (2004) self-model theory of subjectivity                     

(SMT) is a representational and functional analysis of consciousness that draws strongly on 

neuro-scientific research, as he has for many years had close cooperation with neuroscientists, 
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as well as AI researchers and cognitive scientists. As such, the SMT is meant not only to be 

“conceptually convincing, but also empirically plausible” (p.13). The central tenet of the SMT 

is that there is no self (Metzinger, 2004, 2010).   

 The aim of Metzinger’s (2004) SMT is to function as a bridge between the 

“humanities and empirical sciences of mind” (p.1) by providing a set of twelve new 

conceptual tools that are easy to use across disciplines, a list of preliminary multi-level 

constraints for consciousness and two new theoretical entities. The phenomenal self-model 

(PSM) and the model of the intentionality-relation (PMIR). According to Metzinger (2004), 

these two distinct theoretical entities are “to be found by empirical research in the mind 

sciences, (…) and so may form the decisive conceptual link between consciousness research 

in the humanities and consciousness research in the sciences” (p.9). The SMT (Metzinger, 

2004,2010) is not an reductionist theory, and so it takes phenomenality seriously and views it 

as an evolving biological phenomena. This is similar to Revonsuo’s (2009) biological 

realism,which will be presented later in this paper.    

 It should be noted that according to Metzinger (2004), purely first person 

accounts do not count as empirical data in an epistemological or metodological sense. Instead, 

Metzinger (2004) focuses on constraint satisfaction at the phenomenological level of 

description applied to neurobiological data as an alternative method. Metzinger (2004) views 

data collection as an “intersubjective process” (p.591) where data is extracted from the 

external world via “technical measuring instruments” (p.591) such as fMRI machines. As 

such, Metzinger (2004) concedes that first person reports in combination with “real-time third 

person access”(p.625) via brain imaging methods are “an important source of information” 

(p.625) in correlational experiments, and should not be underestimated. 

 According to the SMT (Metzinger, 2004), humans are information-processing 

systems with very limited sensory organs only able to absorb a small fraction of the immense 
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amount of information available in the universe. The information absorbed is then used by the 

system to create an internal model of the world, with a model of itself in the centre, a PSM. 

The PSM evolved because it allowed a system to navigate the external world effectively and 

so improved its fitness (Metzinger, 2004).   

 Thus, according to Metzinger (2004, 2010), the self is not an entity but the 

process of mental self-representation within a system. Metzinger (2004, 2010) uses the 

metaphor of a virtual-reality total flight simulator to describe the naïve realism of conscious 

experience and the PSM. A total flight simulator is a system that simulates not only the 

interior of the cockpit but also the pilot himself or herself (i.e., the PSM) as a way to enslave 

its own hardware. The pilot is born into the simulator and unable to discover this fact. 

Representationalism 

The SMT, as mentioned above, analyses subjective experience from the point of view of a 

naturalist theory of mental representation. However, Metzinger’s (2004) goal is not to develop 

a “full-blown (…) theory of mental representation” (p.13) but rather to provide a theoretical 

framework with simple concepts useful for both philosophers and neuroscientists. 

 The background assumption of Metzinger’s representational theory are 

teleofunctionalism (Metzinger, 2004). Teleofunctionalism focuses on the function that the 

representational process serves in a biological system (see e.g., Millikan, 1989). The process 

of representation is in this view seen as an evolutionary adaptive function that imparted 

survival value to biological organisms by allowing them to  interact indirectly with parts of 

the external world. Representations are thus used by systems as placeholders or internal 

functional substitutes for parts of the external world (Metzinger, 2004). 

 Metzinger (2004, 2010) describes these internal place holders as functioning as 

virtual organs in a system. A virtual organ is, unlike permanent organs such as the heart or 

the liver, but much like the immune system, transiently realised. Virtual organs make 
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“survival-relevant information globally available for the system within a window of presence” 

(Metzinger, 2010, p.58).     

 This window of presence is the conscious now (Metzinger, 2004, see also the 

section of this paper called Activation Within a Window of Presence ). However, Metzinger 

(2010) states that just as there are no colours out there in the external world, there is no 

present either and neither is there a past or a future. Rather, the present can be thought of as a 

representation of time. It is an internal temporal frame of reference where all the phenomenal 

contents become integrated to form a context for each other. This window of presence 

evolved to allow certain biological organisms to integrate their motor behaviour with their 

sensory perceptions in a way that was adaptive in relation to the external world (Metzinger, 

2004).      

 According to Metzinger (2004), the process of representation is a three-place 

relationship (see Appendix A) between the system doing the representing (i.e., the organism), 

the representandum (i.e., the object being represented) and the representata (i.e., the concrete 

system state that functions as the vehicle of the content).  

 Mental vs phenomenal representations. Metzinger (2004) further divides 

representation into three different categories: internal representations, mental representations 

and phenomenal representations. Internal representations fulfil a function for the system and 

possess intentional content, but are always unconscious (e.g., internal information processing 

involved in the immune system function and the regulation of the heart rate).  

 Mental representations can become conscious, as they are potentially available 

for introspection if certain criteria are met (see the section in this paper called Multilevel 

Constraints for consciousness for a list of some of these constraints). Phenomenal 

representations are those mental representations that fulfil aforementioned criteria and so by 

necessity are always conscious, that is, globally available for attention, cognitive processing 



REALITY AS A SIMULATION  13 

and control of action in a window of presence defined by the sytem itself (Metzinger, 2004).

 Two of the constraints used by Metzinger (2004, 2005) to demarcate 

phenomenal representations from mental representations are global availability (also referred 

to as globality) and activation within a window of presence (also referred to as 

presentationality) (Metzinger, 2004, see also the section of this paper called: global 

availability and the section of this paper called: activation within a window of presence). The 

globality constraint can be further divided into three sub constraints of global availability for 

attention, control of action and cognitive processing, as shown above. 

 Metzinger (2004) distinguishes between different forms of representational 

content. Intentional content is equated with the traditional concept of representational content 

and phenomenal content is considered to be a special subset of intentional content (Metzinger, 

2006). According to Metzinger (2004), representational content can be said to contain 

intentionality in Brentano’s sense of the term (see e.g., Gregory & Zangwill, 1987, pp. 117-

118), in that the neural activity functioning as the vehicle of representation constantly changes 

itself in order to track, and so to contain, properties of the external environment.  

 However, this is not the case with phenomenal content as it is determined by the 

internal properties of the system (Metzinger, 2004). Phenomenal content stays the same 

regardless if something is an accurate representation or a misrepresentation. For example, 

when we hallucinate there is phenomenal content that does not correspond to anything in the 

actual world, as only the contents of the vehicle of representation is seen (Metzinger, 2004, 

2010).      

 Mental vs phenomenal simulations. As previously mentioned, Metzinger 

(2004) views representation as a three place relation between the system, the internal or 

external representanda and the representata. However, Metzinger (2004) notes how this 

definition, does not account for mental states such as hallucinations, planning of actions, 
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fantasies, memories and dreams, as these kinds of mental states rather signifies a two place 

relation between the system and an internal system state. Metzinger (2004) defines these 

kinds of mental states as mental simulations.    

 According to Metzinger’s (2004) teleofunctionalistic variant of 

representationalism, mental simulations are adaptions. As mentioned, the adaptiveness of the 

representational process consists in allowing an organism to indirectly interact with external 

reality in a temporal frame of reference defined by the system itself. Conversely, the 

adaptiveness of mental simulations consists in allowing an organism to understand important 

aspects of external reality outside this frame of reference, by depicting possible realities 

(Metzinger, 2004, 2010).         

 That is, mental simulations allows a system to conceive of desired possible 

worlds and plan behavioural strategies to make them real, as well as evaluate the risks of 

certain possible behaviours by simulating undesired realities (Metzinger, 2004). 

 Metzinger (2004) points to how although the terms representation and 

simulation on the phenomenological level are distinct terms, from an epistemological point of 

view they are inseparable. That is, every phenomenal representation is also a simulation, as 

we are never in direct contact with reality. As such Metzinger (2004) describes phenomenal 

simulation during the waking state as an online hallucination. It is a hallucination because it 

shows “a possible reality as an actual reality” (Metzinger, 2004, p. 51). It is online because 

information about the external and internal environment from the sensory organs constantly 

regulate the systems activity. Thus, mental representation can be seen as a form of mental 

simulation. Phenomenal representation can be seen as a mental simulation that depicts the 

external world with an, for the systems purposes, adequate precision (Metzinger, 2004).

  The world zero hypothesis is one of Metzinger’s (2004, 2010) theories about 

the possible adaptive function of phenomenal experience, that is, consciousness. According to 
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the world zero hypothesis, the phenomenal variant of mental presentation evolved to function 

as a reference model for all the mental simulations of possible worlds by being the only 

simulation perceived as real. This was evolutionary adaptive as it allowed the system to use 

mental simulations to navigate the actual world, and not get lost in them (Metzinger, 2004, 

2010).  

Mental vs phenomenal presentations.   

 Presentational content is cognitively unavailable, strictly stimulus correlated, 

usually modality specific and non-conceptual content. In other words, presentational content 

is not available for concept formation or re-presentation (i.e., memory retrieval) and as a 

result cannot become simulata (Metzinger, 2004). As such, presentational content only fulfils 

two of the sub-constraints of the global availability constraint (Metzinger, 2004). Metzinger 

(2004) separates between mental and phenomenal presentation as they differ in their degree of 

global availability.     

 Mental presentation is similar to the process of representation in that it can be 

considered a “three-place relation between a system, an internal state of that system and a 

partition of the world” (Metzinger, 2004, p.87). The presence of a presentandum (i.e., some 

separate aspect of a representandum that does not naturally occur in isolation) gives rise to an 

internal state, a mental presentatum (i.e., an internal system state whose content indicate the 

presence of a presentandum) (Metzinger, 2004).   

 Mental presentations is content that has the potential to become globally 

available. Metzinger (2004) points to the crude colour discrimination ability observed in 

certain blindsight patients (i.e., patients with lesions in the V1 area of the visual cortex, 

making them cortically blind) as a good example of non-phenomenal presentational content 

active in a system.      

 Phenomenal presentations is presentational content that has become globally 
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available for attention and control of action (Metzinger, 2004). Various sense impressions 

such as smells, specific hues of colour and sounds are common phenomenal presentations. As 

such they are, as previously mentioned, never encountered alone, but always as a part of 

something.       

 Metzinger (2004) mentions the colour of visual objects as an example of this as 

the colour, which is an aspect of the visual object, can be distinguished from the object it is 

attached to. Although the above definition of presentational content may sound similar to the 

philosophical notion of qualia, according to Metzinger (2004) qualia in the traditional sense 

of the term (i.e., sensory perception that fulfils all sub-constraints of the globality constraint) 

do not exist. As there are, as shown above, even simpler forms of sensory content than 

traditional qualia, and so what counts as the simplest form of conscious content is relative to 

the conceptual constraints used. As such Metzinger (2004) sees his concept of phenomenal 

presentational content as a possible replacement for the term qualia. 

Multilevel Constraints for Consciousness.   

 According to Metzinger (2004) it’s possible to analyse phenomenal representata 

more precisely on many levels, each approach giving rise to different modelling strategies. 

However, the five levels of description he considers the most the most important for the 

current state of the study of consciousness are the phenomenal level of description, the 

representationalist level of description, the information computational level of description, 

the functional level of description, and the physical-neurobiological level of description 

(Metzinger, 2004).     

 Metzinger (2004) considers phenomenal presentation to be a graded 

phenomenon, which increase in strength with each constraint satisfied. In previous sections of 

this paper the global availability and activation within a window of presence constraints 

where introduced. These constraint are the first two in a list of preliminary constraints 
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developed by Metzinger (2004) to serve as criteria’s to help us decide whether a neural 

representation is also a phenomenal representation.    

 However, it should be noted that Metzinger (2004) considers it to be a 

preliminary list of criteria’s. As they are meant to be tools facilitating interdisciplinary 

cooperation and, as such, should be “continuously enriched and updated by new empirical 

discoveries” (p.117). Following below are brief descriptions of some of the most important 

ones, (Metzinger, 2005) with a special focus on the transparency constraint as it is plays a 

central role in both Metzinger’s (2004) and Revonsuo’s (2009; see also the section of this 

paper called Biological Realism) theories.    

  Global availability. This constraint can be considered a functionalist level of 

description of the integration into a coherent global state constraint presented below and a 

refined version of Baars (2005) notion of the term (Metzinger, 2005). According to Metzinger 

(2004) this constraint can be summarised as “[p]henomenally represented information is 

precisely that subset of currently active information in the system which of which it is true 

that it is globally available for deliberately guided attention, cognitive reference, and control 

of action” (p.118). As previously mentioned, only the attentional and motor control 

availability sub-constraints of the globality constraint have to be fulfilled for a representation 

to count as phenomenal presentation.    

 Activation within a window of presence. This is primarily a phenomenological 

constraint (Metzinger, 2004, 2005, 2010). All phenomenal experiences, whether they are 

phenomenal presentata or the recollection of a memory, takes place in the present. Without 

this presence of a present, a phenomenal world-model (i.e., conscious experience) would not 

appear to us. This constraint creates a psychological moment by constantly integrating 

individual phenomenal content into larger temporal gestalts and so allowing different 

phenomenal contents to form a context for each other (Metzinger, 2004). It is thus the 
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simplest form of representation of time.    

 Integration into a coherent global state. This is a phenomenal constraint that 

“demands that individual phenomenal events always be bound into a global situational 

context” (Metzinger, 2004, p.131). As such, subjective experience can be seen as a “situated 

process” (Metzinger, 2004, p.131), in that all phenomenal content including our bodies, are 

always integrated into, and so positioned spatially, somewhere in our world-model. On the 

phenomenal level, consciousness can be described as the awareness of being situated in a 

world (Metzinger, 2004).     

 As possible neural correlates for this constraint, Metzinger (2004) mentions 

among others, the dynamic core hypothesis proposed by Edelman and Tononi (2000). 

According to their hypothesis, information becomes conscious by participating in the so 

called dynamic core, which is a process of time varying “functional interactions among 

distributed groups of neurons” (Edelman & Tononi, 2000, p. 146). While neural activity not 

part of this core remains unconscious (Metzinger, 2004).  

 Convolved holism. This is a phenomenal constraint which can be considered an 

enrichment of the globality constraint. According to Metzinger (2000, 2005, 2004) conscious 

experience is a phenomenon possessing a hierarchal structure composed of neurobiological 

functional and representational entities at different levels of organisation. Smaller scale units 

are bounded inside larger scale units as perceptual objects consists of “nested patterns of multi 

layered experiential gestalts” (Metzinger, 2004, p.143). In turn the perceptual objects 

themselves are the smaller parts of which landscapes, situations, scenes are formed. 

Convolved holism also extends to the temporal dimension (Metzinger, 2005, 2004).

 Dynamicity. This constraint is an enrichment of the presentationality constraint 

as it introduces change and duration into the world-model (Metzinger, 2004). It gives rise to 

the passing stream of subjective time, by making each successive present moment different 
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from the rest. Thus, according to Metzinger (2004) “presence, duration and change are the 

most important forms of temporal content” (p.151). This constraint is not necessary for 

minimal consciousness, as a world-model frozen in an eternal present is a logical possibility, 

but it is central to understanding human consciousness and time experience according to 

Metzinger (2004).     

 Perspectivalness. One of the most central structural features of perceptual space 

is that it is “tied to an individual perspective” (Metzinger, 2004 p. 156). Seen from an 

informational-computational level of description, this centeredness of representational space 

introduces a globally available system- world border for the first time as “certain properties of 

the world are represented by the system as its own properties” (Metzinger, 2004).Thus, there 

is now an basic self-model in the centre of the world-model which itself can be taken as an 

object for further cognitive processing in order to simulate subject-object relations 

(Metzinger, 2005).      

 As such, this is the constraint necessary to fulfil in order for a system to develop 

a phenomenal model of the intentionality relation (PMIR) (Metzinger, 2005). That is, 

represent the representational relation itself (see the section of this paper called The 

Phenomenal Model of Intentionality Relation). Seen from the phenomenological level of 

description, the fulfilment of this constraint gives rise to a first person perspective (Metzinger, 

2004).       

 It should be noted that Metzinger (2004) does not consider this constraint 

necessary for consciousness, as in some forms of psychiatric disorders and spiritual 

experiences, there cease to be a first person perspective. Metzinger take these to be cases of 

non-subjective consciousness. However, Metzinger (2004) concedes that seen from an 

epistemological and not phenomenal perspective these states could be counted as “weakly 

subjective states” as they still consists of completely internal models of the external world 
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inside a system (Metzinger, 2004, p.157).   

 Transparency. Transparency is a central concept in the SMT, as it is perhaps 

the most important constraint for understanding phenomenal experience. This constraint 

explains our everyday naïve realism about the world, as the majority of the phenomenal 

content of our world and self-models are transparent (Metzinger, 2004, 2005, 2010). 

Transparent phenomenal content is not recognised as representations but appear as absolute 

reality (Metzinger, 2004, 2005, 2010).    

 According to Metzinger (2010) phenomenal representations become transparent 

when earlier stages of processing are unavailable for introspection as this makes the fact that 

they are representations unavailable to us. This attentional unavailability of earlier processing 

stages comes in degrees, and as such, there can also be opaque phenomenal content                  

(Metzinger, 2010). Opaque phenomenal content are representations that are being represented 

as representations. As such, the possibility that a given phenomenal content might be a 

misrepresentation is globally available with opaque phenomenal content. Lucid dreaming is 

an interesting example of an almost globally transparent state (Metzinger, 2004; see also e.g. 

LaBerge, & Rheingold, 1990).     

 Seen from the neuroscientific level of description the brain is the medium of 

subjective experience while at the same time being unavailable for said kind of experience. 

That is, the brain is “functionally blind to itself [as] it has no internal sensory perception 

whatsoever” (Metzinger, 2006b, p.6) and so it is transparent from the first person point of 

view, but not from that of the third person point of view (Feinberg, 1997, as cited in 

Metzinger, 2004).      

 From the perspective of the possible phyologenetic and octogenetic history of 

phenomenal transparency, the phenomena can be seen as the result of the speed of different 

kinds of processing relative to each other (Metzinger, 2004, 2010).That is, transparency arise 
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when the process of becoming aware of the representation is slower than the one constructing 

it. Metzinger (2010) points to the processes of visual perception and attention to illustrate this.                

The first processes is faster than the latter, and so we are never able to observe the 

construction process of visual objects, and so they appear to us as impenetrable, and 

immediately given.     

 Sensory processing is phylogenetically very old and so it has become very fast, 

reliable and well connected to the systems other representational processes (Metzinger, 2004). 

Thus, according to Metzinger (2004), sensory content can be considered the paradigmatic 

example of transparent content. Next comes emotional processing. It is not as fast as sensory 

processing and not as reliable either, which place emotions somewhere in the middle on the 

transparency spectra (Metzinger, 2004). Lastly there is cognitive processing, a relatively new 

adaption. As such it is the slowest of these three processes, and so usually produce fully 

opaque content. Metzinger (2004) considers conscious thought as the paradigmatic example 

of a fully opaque representations (see e.g., Roth, 2000 for an overview of the evolution and 

octogeny of consciousness).    

 Furthermore, Metzinger (2004, 2010) refers to the concept of metabolic price 

when giving an additional possible evolutionary explanation for transparency. According to 

this concept for an adaption to stay stable over time, it has to pay for itself by making extra 

energy (i.e., sources of food and sugar) available for the organism possessing it. As such, 

according to Metzinger (2004, 2010) it was not necessary or cost effective to add extra neural 

hardware enabling meta-representations, (i.e., representing all representations as 

representations) as a transparent world and self-model was enough for ensuring survival and 

procreation.      

 Offline activation. This constraint refers to the previously mentioned process of 

phenomenal simulations (Metzinger, 2004). That is, the ability of a system to generate, 
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usually opaque, conscious content that are not tied to current sensory input. Dreams can be 

considered global offline states. Daydreams, spontaneous memories and useless inner 

monologues can be seen as non-intended simulations. Intended simulations on the other hand, 

such as deliberate thinking, happens when a simulation is taken as the object of a selection 

process, in which the system ”represents itself as selecting” (Metzinger, 2004, p. 182). It has 

been shown that the human brain uses the same structures active during online simulations 

when running offline simulations (Metzinger, 2004).    

From Minimal to Cognitive Subjective Consciousness.  

The extent to which a system satisfy these constraints, decide the complexity of 

its consciousness. Metzinger’s (2004) minimal, most basic definition of consciousness is 

appearance of a world. For a system to develop minimal consciousness, the globality, 

presentationality and transparency constraints have to be satisfied. However, according to 

Metzinger (2005) this kind of consciousness would be a "Selfless Snapshot Consciousness” as 

such a world-model would be frozen in time (p.3).   

 If the convolved holism and dynamicity constraints are added to the three 

constraints necessary for minimal consciousness, differentiated consciousness occur 

(Metzinger, 2004). This kind of consciousness would give rise to a world-model with 

complex scenery and a temporal structure. Subjective consciousness will arise with the 

addition of the perspectivalness constraint, introducing a first person perspective into the 

phenomenal world-model. If  the off line activation constraint  is added, cognitive subjective 

consciousness occurs, allowing the system the possibility of representing itself as a 

representational system, thinking, dreaming and having episodic memories (Metzinger, 2004). 
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The Phenomenal Self-Model 

The phenomena self-model (PSM) is a representation inside the organism, of the 

organism itself as a whole, located in the centre of phenomenal space (Metzinger, 2000, 2004, 

2010). Thus what we experience as our self, that is the PSM, is only a bundle of mostly 

transparent phenomenal content that the system in a naïve realistic misunderstanding, caused 

by said transparency, confuses for itself.    

 The main thesis of Metzinger’s (2004) theory is that “no such things as self’s 

exists in the world” (p.1). Rather “all that exists are conscious systems operating under a 

transparent self-model” (Metzinger, 2004, p. 397) as such, he considers the self not a thing, 

but an ever changing process (Metzinger, 2010). That is, Metzinger (2000, 2004,2010) 

explicitly wants to eliminate the notion of a self.    

 This strong statement have been questioned (Legrand, 2005; Weisberg, 2005; 

Gallagher, 2005; Ghin, 2005). Critics (Legrand, 2005; Weisberg 2005; Ghin, 2005) have 

pointed out that it would be more sensible judging from Metzinger’s (2004, 2010) own 

arguments (as is evident in the statements above) to speak of a redefinition of the self rather 

than a total elimination. Thus, the self could be seen as the conscious system itself, rather than 

only being the thing creating it (Legrand, 2005), as “[t]he self is not what is given by 

consciousness of the self, [i.e., merely the contents of transparent self-representation] but the 

pre-reflexive subjective structure of phenomenal experience” (pp. 17-18). 

  Similarly, a self could also be defined as “self-sustaining systems” (Ghin, 2005, 

p.8), that is, “only those systems [my emphasis] able to experience themselves as self’s” 

(Ghin, 2005, p.9). Legrand (2005) and Ghin’s (2005) reasoning seems similar to that of 

Revonsuo’s (2009) concept of a subject (see the section called Subject vs Self in this paper as 

well as the papers concluding discussion)    
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From mental to phenomenal self-representation, simulation and 

presentation. Metzinger (2004) uses specialised versions of the conceptual tools presented in 

the beginning of this paper in order to analyse the PSM. These are mental and phenomenal 

self-representation, mental and phenomenal self-simulation and mental and phenomenal self-

presentation (Metzinger, 2004). Just like the earlier conceptual tools presented, a given 

mental self-representation, simulation or presentation can become conscious by fulfilling a list 

of criteria’s (see the section of this paper called Multi-level Constraints for Self-

consciousness), and thus becomes defined as a phenomenal self-representation, simulation or 

presentation instead (Metzinger, 2004). Following below is a brief and simplified overview 

first of the specialised versions of the conceptual tools and some of the most central 

specialised constraints.     

 Mental self-representation occurs when a system already constructing inner 

representations also create an inner image of itself (Metzinger, 2004). That is, the system 

itself is the representandum of its own internally generated mental self-representatum. This 

concept can be seen as a three place relationship between a certain representandum (the 

aspects of a whole system, that is possible for the said systems representational mechanisms 

to represent) a representatum (various integrated inner system states) in relation to the totality 

of the system. Mental self-simulation is, like mental simulation a two place relation between 

the system and an internal system state as the system internally simulate possible future self’s 

(Metzinger, 2004).     

 All of what can be said about mental presentation (Metzinger, 2004, see also the 

section in this paper called Mental vs Phenomenal presentation) pertains to the concept of 

mental self-presentation, with the difference being that self-presentational content, is content 

concerning some non-conceptual aspect of the system. Mental self-presentational content 

forms the most basic layer of the PSM.  
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Possible neural correlates of the PSM. According to Metzinger (2004), from a 

neurobiological level of description, data show that the neural correlates of the self- model are 

probably highly distributed, as it consists of several interacting layers. According to 

Metzinger (2004) self-presentational content makes up the most basic layer of the PSM. 

Metzinger (2004) views Damasio’s (2000) concept of a proto-self as analogous to the most 

fundamental layers of the self-model. As such he views Damasio’s (2000) suggested neural 

correlates for the proto-self as the possible neural correlates for the basic layers of the PSM. 

The neural correlates in question are: the hypothalamus, certain brain stem nuclei, parts of the 

somatosensory cortices and the basal forebrain (Metzinger, 2004). These are parts of the brain 

involved homeostatic processes. As such, these parts of the brain generates a steady stream of 

representational content that keeps the self-model stable and anchored to the midst of the 

world-model, as “phenomenal self-presentation constitutes the most invariant form of 

phenomenal content (….) only expressed as a subtle background presence” (p. 291) as this 

implicit content allows us to feel our self’s and so our own existence. Metzinger (2004) views 

this “persistent functional link (…) precisely the causal link from mind to body that 

philosophers have been (…) searching for centuries” (p. 292), making the hypothalamus and 

upper brain stem the place where the soul (i.e. if you consider the PSM as being analogous to 

the soul of the system) connects to the body (Metzinger, 2004).  

  When it comes to the neural correlates of the bodily self, that is, how the system 

represent itself as a spatial entity, Metzinger (2004) points to Melzacks (1990) neuromatrix 

theory. According to this the neuromatrix theory (Melzack, 1990) there exists a “genetically 

determined input independent autonomous activation pattern which forms the functional basis 

of the most invariant partitions of the phenomenal body image” (Metzinger, 2004). As such 

the neuromatrix theory could explain the phenomenon of phantom limbs in both people born 

without certain limbs and people who have lost limbs (Metzinger, 2004; Melzack, 1990). 
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Suggested neural correlates for the neuromatrix are two sensory pathways, one going through 

the thalamus to the somatosensory cortex and one going from the reticular formation to the 

somatosensory cortex (Hill, 1999).  

Multilevel constraints for self-consciousness. Metzinger (2005, 2004) uses 

specialised versions of the above mentioned constraints to enrich the concept of a PSM. 

Following is a very brief presentation of some of the more central ones. The first one is global 

availability of system related information according to which the contents of the PSM have to 

be globally available to a multitude of the systems physical and mental capacities 

simultaneously, in varying degrees transparency (Metzinger, 2005, 2004). Content globally 

available for the system, that is, content integrated into the PSM, is characterised by being 

imbued with a sense ownership (Metzinger, 2005).    

 The second constraint is situatedness and virtual self-presence a constraint that 

if fulfilled gives rise to internal temporal immediacy. It creates the experience of being 

“present as a self (…..) situated in a temporal order” (Metzinger, 2005, p. 21). The third 

constraint is convolved holism of the phenomenal self as the information represented within 

the PSM is like that of the world-model, not isolated occurrences, but relationships between 

transiently nested parts and a whole (Metzinger, 2005). Dynamics of the phenomenal self is 

the fourth constraint. Although there is an important part of the self-model that generates 

stable and invariant content, there is also content that is in various degrees of constant change 

(Metzinger, 2004).    

 Transparency: from a system model to phenomenal self is the fifth constraint 

(Metzinger, 2004). The PSM is a system model and not a self. Transparency is what gives rise 

to the experience of being someone in immediate contact with their own body, as 

transparency makes the fact that the PSM is just a representation of the system as a whole 

unavailable to the system itself (Metzinger, 2005, 2004).   



REALITY AS A SIMULATION  27 

The Phenomenal Model of the Intentionality Relation.     

 The PMIR “is a conscious mental model” (Metzinger, 2005, p. 27, see also 

Metzinger, 2000, 2004) depicting the relation between subject and object. It creates the 

experience of being someone who acts, intends, experiences and knows. According to 

Metzinger (2005) this concept should be separated from Franz Bretano’s classical definition 

of intentionality as in the PMIR “the classical intentionality-relation itself (…) form the 

content of a conscious mental representation” (p.28). The PMIR is a neuro-computational 

instrument whose purpose is to make “a certain subset of information currently active in the 

system globally available for the control of action, for focal attention and for cognitive 

processing” (p.28).      

 The PMIR also allows for both introspective intelligence and social intelligence 

(Metzinger, 2004). Introspective intelligence endows the system with agency, attentional 

subjectivity and reflexive self-consciousness. Thus giving it the capacity to become aware 

that it has a will, possess selective attention, and the ability to form conceptual thoughts, by 

directing a second order PMIR at a first order PMIR. Social intelligence allows for other 

agent modelling, mind-reading and high level inter-subjectivity. As such, it can become aware 

that other systems also possess a first person perspective, develop cognitive empathy and 

form complex societies (Metzinger, 2005).   

 According to Metzinger (2005) the human PMIR is what “allowed us to become 

aware of our own existence (….) as representational systems operating under an individual 

first person perspective” (p.31). As possible neural correlates for the PMIR Metzinger (2004) 

suggests the cingulate gyrus, certain thalamic nuclei and the superior colliculi. These parts of 

the brain are related to emotional and attentional processing, as well as the integration of 

activity linked to orienting movements directed towards visual and auditory stimuli, and so 

are possibly involved in the representation of the subject-object relation (Metzinger, 2004).   
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The SMT Tested 

In his book Being no one (Metzinger, 2004), which is the most comprehensive 

text on the SMT to date, Metzinger (2004) uses his conceptual tools to analyse a number of 

neurological case studies from the scientific literature to show the explanatory power of the 

SMT. Following below are some examples of how Metzinger (2004) uses the conceptual tools 

presented previously in this paper to analyse deviant self-models.  

 One of neurological disorders analysed by Metzinger (2004) are polyneuritis, a 

disorder that damages certain nerves resulting in different impairments depending on the type 

of nerves affected (Torpy, Kincaid, & Glass, 2010). Metzinger (2004) describes a woman 

with a highly selective form of polyneuritis that destroyed her proprioceptive nerve fibres 

(Sacks, 1998 as cited in Metzinger, 2004). This made her unable to feel her body from the 

inside. As such it was no longer possible for her to use proprioception to control her bodily 

movements and instead she had to rely on vision (Metzinger, 2004). 

 According to Metzinger (2004) the PSM is an “integrated multimodal structure” 

(p.440) and he views the symptoms of polyneuritis described above as resulting from the loss 

of a certain class of self-presentational content in this structure (Metzinger, 2004). That is, the 

loss of certain self-presentational content prevented the bodily information it represented from 

being integrated into the PSM, as such, this information was not available for control of 

action (Metzinger, 2004).     

 Another neurological disorder analysed by Metzinger (2004) is Cotard’s 

syndrome, a disease where the patients believe they are dead walking corpses, often ceasing 

to refer to themselves as I (see e.g., Berrios, & Luque, 1995 for a review). According to 

Metzinger (2004) all of the constraints for consciousness and self-consciousness listed 

previously in this paper are fulfilled in Cotard’s patients, however, in Cotards syndrome there 

is a complete loss of the emotional layer of the PSM.    
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 Metzinger (2004) speculates that in Cotard’s patients, a transparent PSM is in 

place but “it is not a subject-model anymore only an object-model” (p.460) as due to the loss 

of the emotional layer the patient “feel dead and emotionally disembodied” (Metzinger, 2004, 

p.458). As such the PMIR would represent object-object relations rather than subject-object 

relations, creating the feeling of being a dead object rather than a living system.  

 Some of the symptoms of schizophrenia (see e.g., Andreasen, Arndt, Alliger, 

Miller, & Flaum, 1995 for a brief overview of the symptoms) can also be analysed using 

Metzinger’s (2004) conceptual tools. According to Metzinger (2004) the voices typically 

heard by schizophrenic patients arise when internally generated sub-vocalisations (i.e., motor 

self-simulations of one’s own vocal behaviour) are not integrated into the PSM and so are 

represented as part of external reality instead (Metzinger, 2004). “[D]elusions of external 

control” (Metzinger, 2004, p. 449), is a symptom of schizophrenia where the sufferer 

experience their actions, not as their own but imposed on them by something external to their 

own mind. According to Metzinger (2004) in this delusion the, by the PMIR, phenomenally 

represented selection process of motor actions is no longer integrated into the PSM anymore, 

and so the actions are not perceived as volitional by the sufferer. 

Summary 

The SMT is a representationalist and functionalist analysis of consciousness and 

subjectivity. Its underlying background assumption is teleofunctionalism. As such the 

representational process is viewed as an evolutionary adaption. Conscious representations 

functions as internal functional substitutes or placeholders of parts of the external world 

allowing an organism to indirectly interact with it. Consciousness is according to the SMT an 

evolving biological phenomena (Metzinger, 2004).    

 The SMT is meant to function as a framework unifying the multiple disciplines 

involved in the study of consciousness. To achieve this, it provides twelve new conceptual 
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tools, two new theoretical entities, the PSM and PMIR and a multi-level constraint 

satisfaction approach to consciousness. According to the SMT the contents of a neural 

representation becomes a conscious phenomenal representations when it fulfils a few critical 

constraints (Metzinger, 2004).    

 The degree to which a system fulfils these constraints decide the complexity of 

its internal world-model, that is, consciousness. The more complex conscious systems 

develops a PSM, that is, a model of the organism itself in the middle of the world-model. The 

PMIR is a conscious mental model depicting the representational relation between subject and 

object. It is a representation of the traditional intentionality relation itself (Metzinger, 2004, 

2005). 

Biological Realism 

 The Finnish psychologist and philosopher Antti Revonsou’s virtual-reality theory (Revonsuo, 

1995, 2000a, 2009) and proposed unified biological research program biological realism 

(Revonsuo, 2000a, 2009) represents a weak emergent materialistic approach to consciousness 

(Revonsuo, 2010). The hard core of biological realism consists of the assumption that 

“subjective phenomenal consciousness is a real, natural biological phenomenon that literally 

resides within the confines of the brain” (Revonsuo, 2009, p. 10).   

 As such, consciousness is taken to be a real and causally potent phenomenon 

located in the brain, and so part of the micro-macro hierarchy of the biological world, where 

macro phenomena have unique properties not found in the micro constituents on which they 

are ontologically dependent (Revonsuo, 2000a, 2009). This last point is important. Unlike for 

example Searle’s biological naturalism (see e.g., Searle, 1997) which regards the relationship 

between the micro and macro levels of consciousness as causal, Revonsuo (2009) sees this 

relationship as constitutive. That is, according to biological realism, brain activity correlate 

with consciousness rather than cause it (Revonsuo, 2009).  
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 Thus, Revonsuo does not reduce consciousness to mere neuronal activity, 

instead he reconceptualises it as the not yet objectively verifiable, phenomenal level in the 

hierarchal structure of the biological world (2000a, 2009) (see Appendix B). As such, the 

explanatory gap, (Levine, 1983; Harman, 2007), is according to Revonsuo (2009) the result of 

the missing levels of description between the currently known levels of organization in the 

brain and that of the phenomenal level.    

 Revonsuo (2000a) believes that a biological research program on consciousness 

would probably be accepted by most cognitive neuroscientists, as it is similar to how the 

majority of them are working at the present. However, he finds some aspects of current 

neuroscience problematic, as according to him “empirical research on consciousness is driven 

by a pragmatic approach without explicit accounts of the metaphysics of consciousness” 

(Revonsuo, 2000a, p.62), and that it’s to narrow ontology of consciousness carries implicit 

representationalistic, functionalististic and computationalistic assumptions, philosophies that 

in different ways are all problematic in their treatment of subjective experience (Revonsuo, 

2000a).       

 Although largely consistent with current cognitive neuroscience, Revonsuo 

(2000a, 2009) notes that biological realism would be rejected by a majority of the 

philosopher’s active in the field, as the current philosophical approaches to consciousness are 

incompatible with most of the empirical theories put forth, as well as inconsistent with each 

other.      

 Revonsuo (2009, 2000a) considers the study of consciousness at the present as 

too incoherent to be described as a real science. He stresses the importance of a future 

collaboration between philosophers and scientists, as the former could provide the new field 

with the unifying philosophical view of the nature of consciousness needed to guide empirical 

investigations. His biological realism is, as mentioned, an attempt to provide such a unifying 



REALITY AS A SIMULATION  32 

framework by placing current empirical research into a philosophical context (Revonsuo, 

2009).  

The Multilevel Framework.  

 His proposed research program being a biological research program, Revonsuo 

(2009) considers the mechanistic approach of the biological sciences, the multilevel 

explanation as he calls it, to be the explanatory framework best suited to explain 

consciousness. A multilevel explanation of consciousness is according to Revonsuo (2009) 

helpful, because it divides the explanation of consciousness into smaller subtasks, which 

would allow for the creation of a multi-level model of consciousness, as well as “serve the 

function of integrating the various empirical approaches and relating them to each other in a 

meaningful way” (p. 14).     

 According to Revonsuo (2009) such a multilevel explanation of consciousness 

should contain  at the least, a constitutive explanation, describing the lower level mechanisms 

that together constitutes the phenomena, an etiological explanation looking backwards in the 

causal chain at the events preceding the phenomena and bringing it about, including the 

immediate, ontogenetic and  evolutionary causes for the phenomena, and a contextual 

explanation describing how the phenomena interacts with the other levels surrounding it. 

The Dreamcatcher Test.   

As previously mentioned, Revonsuo (2000a, 2009) considers the current levels 

of description in cognitive neurosciences too limited to explain phenomenal consciousness, as 

they only focus on the presently known computational and neural mechanisms, and how they 

correlate. Similarly, he considers the present brain sensing and imaging methods such as 

single cell recording, fMRI, EEG, PET and MEG, although useful for detecting correlations 

between consciousness and brain activity, to crude to reveal the neural constituents of the 
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phenomenal level in the brain (Revonsuo, 2000a, 2001, 2009).   

 According to him, a brain sensing or imaging method that truly reveal the neural 

constituents of consciousness, would allow us to directly observe and gather data from the 

phenomenal level in such a way that it would be possible to construct a model of it 

(Revonsuo, 2001, 2009). In order to define what would count as “the genuine discovery of the 

phenomenal level in the brain” and not just a neural correlation with it, Revonsuo (2009) have 

devised a thought experiment called the dream catcher test, inspired by the dreaming brain, 

which is meant to constitute a sort of Turing test for the science of consciousness (pp.300-

301).       

 The dream catcher test involves two groups of researchers, the brain team, a 

group that collects data from the subject’s brain during REM sleep, and the dream team, a 

group collecting data from the phenomenal level immediately after the subject is woken up 

(Revonsuo, 2009). When enough data is collected the two groups then each construct a “full-

scale, multimodality 3D computer animation of the dream events” depicting in an exact way 

the phenomenal experiences of the subject just before he or she was woken up (Revonsuo, 

2009, p 302).      

 The models of the two teams are then sent to a group of judges who are blind to 

the experiment, and whose task it is to pair the dream teams and brain team’s models with 

each other on the base of the data they contain (Revonsuo, 2009). When the judges are able to 

pair two models depicting the same dream with each other consistently with “above chance 

accuracy”, the data from the instruments of the brain team can be said to have empirically 

discovered consciousness and its constitutive mechanisms in the brain, according to Revonsuo 

(2009).        

 However, the dreamcatcher test have been criticised (Molyneux, 2008) for 

conflating the phenomenal experience of dreams with that of its intentional content, as it 
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would be fully possible for the dreams of a colour invert (i.e., a person in with an inverted 

colour spectrum) to pass undiscovered trough an, given the criteria’s, successful dream 

catcher test as the test do not depict the phenomenal level directly. 

Basic Conceptual Definitions of Biological Realism.  

Primary phenomenal consciousness is Revonsuo’s (2009) basic definition of 

phenomenal consciousness. It is the phenomenon to be explained by the multilevel 

framework, which he defines as” the current presence of subjective experiences or the having 

of subjective experiences” (p.37).     

 Subjective experiences, have apart from the fundamental feature of presence 

spatial, temporal and qualitative aspects (i.e. qualia), and vary in intensity. It’s the totality of 

these complex bundles of phenomenal features that form the objects in our perceptual space 

which constitutes the phenomenal level as a whole (Revonsuo, 2009). 

 This basic definition of consciousness differ from how consciousness is defined 

in other fields such as for example in medicine, where consciousness are equated with level of 

wakefulness or responsiveness to external stimuli, aspects that can be dissociated from 

Revonsuo’s (2009) definition of consciousness.   

 Primary phenomenal consciousness is organized as a sphere with an egocentric, 

first person perspective in its centre, which is usually also where the self (i.e. virtual body) is 

located (Revonsuo, 2009). This sphere is divided into a centre and a periphery where the 

contents of consciousness selected by the spotlight of attention (i.e.) resides in the clear centre 

of consciousness while the rest fades into the vague phenomenal background (Revonsuo, 

2009)      

 It should be noted that Revonsuo (2009) use the term content literally; seeing it 

as the content being located inside the container. This literal notion of the term is the opposite 

of how it is usually defined in philosophy of mind where content usually refers to something 
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referring to something outside itself and the container (Revonsuo, 2009; cf. Metzinger, 2004). 

 To separate these notions, Revonsuo (2009) uses the term representational 

content (i.e. what the phenomenal content indicates and co-varies with, in the external world) 

when referring to the philosophy of mind notion of the term, and the term content, or 

phenomenal content, when referring to his literal notion of the term. 

 The phenomenal contents forming the centre of consciousness can be further 

processed by reflective consciousness, a higher order form of consciousness ontologically 

dependent on primary consciousness and related to working memory and selective attention. 

Reflective consciousness forms thoughts and judgements about the phenomenal contents, it 

also allows for self-awareness, the ability to recognise ones subjective experiences as one’s 

own and engage in mental time travel (Revonsuo, 2009).   

 It is the absence or presence of primary phenomenal consciousness that 

distinguish between the biological realism definition of conscious and non-conscious 

creatures (Revonsuo, 2009). An animal is conscious (i.e., animal consciousness) if it has 

subjective experiences and a machine could in theory become conscious (i.e. machine 

consciousness) according to biological realism if the phenomenal level could be artificially 

replicated inside it (Revonsuo, 2009).     

 Furthermore Revonsuo (2009) distinguish between the two similar 

psychological terms non-conscious and unconscious. Unconscious refers to information in the 

brain that while not presently affecting the phenomenal level can be brought to consciousness 

and non-conscious refer to information in the brain that can never become conscious, 

(Revonsuo, 2009).          

 Supervenience is a concept that refers to the one way dependency of higher level 

features on lower level features. According to Biological realism consciousness supervene on 

and covary with the neural activity of the brain (Revonsuo, 2009).   



REALITY AS A SIMULATION  36 

 The concept of Zombie in regards to Biological realism refers to a philosophical 

zombie. That is, the creature of philosophical thought experiments used to subtract what is not 

needed for consciousness (Revonsuo, 2009). Conversely, the concept of a brain in a vat refers 

to the philosophical thought experiment used to find out the minimum requirements for 

consciousness (Revonsuo 2009). Biological realism allow for the possibility of brains in vats 

experiencing a full blown phenomenal level, but does not allow for philosophical zombies 

(Revonsuo, 2009).     

 Revonsuo (2009) defines the paradigmatic baseline state of consciousness as our 

ordinary awake state, with the phenomenal contents of consciousness being causally modified 

online by the physical body and environment. When consciousness become altered in relation 

to this baseline state it has become an altered state of consciousness (ASC). An ASC 

(Revonsuo, 2009; Revonsuo; Revonsuo, Kallio, & Sikka, 2009) is a temporal and reversible 

globally misrepresentational state caused by changes in the non-conscious background 

mechanisms of consciousness (i.e. the etiological and constitutive mechanisms).  

 Dreaming is according to Revonsuo (2009) the most important and common 

altered state of consciousness, and he defines it as a world-simulation, as in his view, during 

sleep the brain creates a complex multimodal world similar in many respects to that of our 

waking perceptual world. 

The Dreaming Brain as a Model System. 

Revonsuo (2009) endorse the mechanistic approach’s use of model systems 

when initially attempting to develop an understanding of a new biological phenomenon.

  In addition to visual awareness, as first proposed by Crick and Koch (1990), a  

system model which has also been the focus of some of Revonsuo’s own research (see, e.g. 

Revonsuo, Wilenius-Emet, Kuusela, & Lehto, 1997; Salminen-Vaparanta, Koivisto, Noreika, 

Vanni, & Revonsuo, 2012), Revonsuo(1995, 2000a, 2009) consider the dreaming brain, to be 



REALITY AS A SIMULATION  37 

valuable as a system model for the science of consciousness.   

  According to Revonsuo (2009) “the significance of the dreaming 

brain for the theoretical description and explanation of consciousness lies in the fact that 

dreaming effectively isolates the explanandum from the surrounding non-conscious biological 

mechanisms” (p.97).     

 As support for the above claim he cites the results of sleep and dream research, 

that taken together indicates that that the neural basis of the phenomenal level is fully realised 

without input from the external environment, or the physical body, in the dreaming brain. 

Revonsuo (2009) asserts that even though phenomenal consciousness during dreaming is 

different in many ways from normal waking consciousness (see e.g., Hobson, Pace-Schott, & 

Stickgold, 2000; see also Windt, & Noreika, 2011, for a problematization of how to determine 

a relevant degree of similarity between a system model and its target phenomena) many 

important similarities exist (Revonsuo, 2009).   

 Following is a condensed version of the evidence put forth by Revonsuo (2009) 

explaining REM sleep physiology and showing how the dreaming brain realises the 

phenomenal level isolated from the external world.   

 During REM-sleep the sensory input blockade prevents sensory stimuli from 

reaching consciousness, and the motor output blockade prevents motor commands from being 

executed, which in effect isolates the brain from the external world (see e.g., Hobson, 2006 

for an overview of the evidence). At the same time synchronous gamma band oscillations, 

(i.e., high frequency rhythmic activation of neurons in the central nervous system) associated 

with, among other processes, the binding of visual stimuli and visual awareness in the awake 

state (see e.g, Revonsuo et al, 1997;Crick & Koch, 1990), have been shown to be highly 

active during the REM stage (Llinas & Ribary, 1993).   

 In addition EEG measurements of intrinsic arousal system activation and 
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measurements of the brains metabolic activity during the REM-stage, show that the brain’s 

overall activation during REM sleep is similar to that of wakefulness (Heiss, Pawlik, Herholz, 

Wagner, & Wienhard, 1985; for a review of the evidence, see Sawaya & Ingvar, 1989).

 Furthermore, during REM sleep bursts of PGO waves (i.e. excitatory discharges 

from cholinergic neurons ) originating in the pons, travel from the thalamus to the cortex 

using the same pathways as external sensory input in the awake state, where they cause the 

activation of a number of cortical areas, such the primary visual cortex, motor areas, as well 

as the amygdala and the limbic lobe (For a current review see e,g, Hobson & Friston, 2012) 

resulting in internally generated phenomenal content (Revonsuo, 2009).  

 As further evidence of the brains ability to generate phenomenal content isolated 

from external sensory and physical events, Revonsuo (2009) points to research showing that 

during REM sleep, various conditions of the dreaming subject’s physical body (e.g., thirst, 

sexual arousal, or sleeping with eyes taped open while presented with visual stimuli) often 

does not affect dream content and vice versa (Rechtschaffen, 1978; Rechtschaffen & Foulkes, 

1965).       

 He also points to research indicating the occurrence of visual experiences in the 

dreams of adventitiously blind people, (Kerr,1993 as cited in Revonsuo, 2009) and that 

physically disabled subjects are able to move about freely in theirs (Feyrabend, 1995, as cited 

in Revonsuo 2009). According to Revonsuo (1995, 2009) dream research also show that the 

phenomenal level during dreaming generally is very similar in structure, quality and content 

to normal waking consciousness, and typically perceived by the dreaming subject as real 

(Revonsuo, 2009; for a review of the evidence, see Farthing, 1992, pp.258-262; Strauch & 

Meier, 1996).      

 However it should be noted that there are other dream researchers such as 

Hobson (1996) who sees REM sleep as a kind of naturally occurring psychosis, rather stress 
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the bizarreness of dream content and considers dreaming to be an model, not of normal 

waking consciousness, but of abnormal conscious states (see also Windt & Noreika, 2011). It 

could also be argued that dream content are derived from the experiences of the waking brain, 

and so indirectly can be said to be dependent on the external world (Leary, 2006).

 Lastly, Revonsuo (2009) considers studies done on lucid dreaming (i.e, dreams 

where the dreamer is aware that he is dreaming) in which subjects have been able to 

communicate with researcher while physiologically asleep via eye muscle movements (see 

e.g, LaBerge, Nagel, Dement, & Zarcone, 1981), as well as studies done on REM sleep 

behaviour disorder, where the movements acted out during dreaming due to insufficient motor 

inhibition were shown to correspond to the dream experiences of the subject (se e.g, Boeve, 

2010, for a current review), as evidence dispelling any remaining philosophical scepticism 

about subjective experiences taking place during sleep.   

 From the above presented evidence Revonsuo (2009) draws three conclusions. 

The first being that the locus of control for consciousness is not the external stimulus 

environment or the peripheral parts of the sensory input systems, and the second being that 

the external visual field have to be clearly separated from the subjective visual field as, 

although the former can modify the contents of the latter when we are awake, they are 

independent from each other and ontologically separate.  

  Lastly he concludes that “The lived body or the phenomenal body image is not 

identical with the organism’s physical body of flesh and bones (…..) the phenomenal body 

image is a construction at the phenomenal level of organisation of the brain , whereas the 

physical body of flesh and bones surrounds the brain and is in thigh causal contact with it” 

(Revonsuo, 2009, pp. 92-93).  
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The World-Simulation Metaphor. 

 To Revonsuo (1995, 2000a, 2009) not only is the dreaming brain valuable as a 

system model, it is also an fitting theoretical metaphor of consciousness capturing the 

organisation, structure and first person point of view of the phenomena. Revonsuo (2009) 

considers this this kind of metaphor greatly needed, as according to him, most of the currently 

popular metaphors of consciousness rather depict the cognitive or neural level but ignores or 

eliminates the phenomenal level (See e.g Baars, 1998).  

 According to Revonsuo (1995, 2000a, 2009) the dreaming brain also reveal to 

us that an apt metaphor of consciousness would be that of a world-simulation, or virtual-

reality. He points to how the concept of immersion and sense of presence as used in the 

context of virtual- reality technology also apply to the phenomenal level:  

During immersion in a virtual world, the phenomenal content is modulated by 

sensory input not originating in the distal physical environment, but, instead by 

input coming from computer-controlled displays (in technologically produced 

VR) or by input coming from internal activation of the brain itself (such as PGO 

waves in REM sleep dreaming) (Revonsuo, 2009 p. 114). 

As, mentioned, this internally generated brain activity creates for us the illusion 

of being present and immersed in a multimodal perceptual world. It gives us the impression of 

having experiences outside the brain while at the same time not being present at the location 

of where our physical body lies sleeping. Revonsuo (2000a) considers this kind of presence 

completely fabricated, just as presence in a technologically produced VR world is.

 He then compares this state to waking consciousness and argues that in this 

state, rather than a completely fabricated presence, the brain creates a sort of sort of 

telepresence [i.e. technology allowing for a sense of presence at an location far away from the 
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location of one’s physical body] in the external world instead, as sensory input from the world 

surrounding the physical body modifies the phenomenal level, creating the illusion of being 

fully immersed in it (Revonsuo, 1995, 2000a).    

 Thus, according to the world-simulation metaphor, whether dreaming or awake, 

whenever the brain realises the phenomenal level the brain creates an “‘out of the brain’ 

experience: the sense of presence and immersion in a seemingly real world outside the brain” 

(Revonsuo, 2000a, p.65).      

 It should be noted that according to biological realism (Revonsuo, 2009) even 

though phenomenal consciousness during wakefulness is a sort of real time online simulation 

of the external world, the resulting phenomenal contents are not representations of external 

objects (i.e., merely corresponding with them). Rather they are considered to be transparent 

(see the transparency section in this paper as Revonsuo’s, 2009, definition of transparency is 

in accordance with that of Metzinger, 2004) surrogates, or simulations of them (i.e., an object 

acting as, and indistinguishable from, the thing itself), that due to aforementioned 

transparency are mistaken by the brain as the external objects themselves, and not as 

surrogates for those objects (Revonsuo, 2009). 

Consciousness as an Evolutionary Adaptation. 

According to Revonsuo (2009), the reason the phenomenal level evolved was to 

function as “a navigational mechanism in the brain […] guiding the physical body of flesh 

and bones to trajectories across the physical world that tend to lead to survival and future 

reproductive success” (p. 428).    

  Biological realism considers consciousness a causally potent phenomena, and 

so Revonsuo (2009) rejects both biological and metaphysical epiphenomenalism. As evidence 

for the causative powers of consciousness, and its importance for adaptive environment-

organism interaction Revonsuo (2009) points to various dissociations where non- conscious 
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processing guides behaviour, such as unineglect (Driver, & Vuilleumier, 2001) and blind 

sight (Pöppel, Held, & Frost 1973; See Danckert & Rosetti, 2005 for a review). To prove his 

point he contrasts the limited, automatic, situational specific behavioural repertoire of non-

conscious information processing systems, with the flexible wide range of behaviours 

available as a response to information that is integrated in the phenomenal level (Revonsuo, 

2009).      

 The threat simulation theory.  In a similar vein, Revonsuo’s Threat simulation 

theory (TST) of dreaming (Revonsuo, 2000b, 2009; Valli & Revonsuo, 2009) which 

incorporate evolutionary psychology (See Gaulin & Mcburney, 2001, for an overview) and 

affective neuroscience into the world-simulation metaphor, consider dreaming an adaptive 

trait selected for by evolution.     

 According to the TST, the phenomenal level during REM sleep functions as a 

threat simulation mechanism allowing the dreaming organism to rehearse threat avoidance 

skills (Revonsuo, 2000b). This biological defence mechanism only gets fully activated by 

ecologically valid threat cues from the environment leading to the production of more threat 

simulating dreams (Revonsuo, 2000b).     

 Revonsuo compares this threat simulating system to how the immune system, 

another biological defence mechanism, which continually produces some amount of 

leucocytes even in the absence of an virus (i.e., analogous to the production of dreams without 

any threat content), starts to a produce a significantly higher amount of leucocytes in response 

to a virus (Revonsuo, 2000b).     

 The theory’s main support comes from dream research data showing a high 

prevalence of negative emotions and threatening content in dreams (see e.g, Revonsuo, 

2000b; Valli & Revonsuo, 2009; Valli, Strandholm, Sillanmäki, & Revonsuo, 2008). 

 However, the theory has been criticised, on grounds such as the negativity bias 
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affecting dream memory (Mealey, 2000), incompatibility with results from studies done on 

chronic nightmares and PSTD showing the lack of adaptive benefits of these states (Nielsen & 

Germain, 2000; Kramer, 2000; Levin, 2000; Schredl, 2000), its limited focus on only one type 

of dreams (Germain, Nielsen, Zadra, & Montplaisir, 2000; Humphrey, 2000; Hunt, 2000) to 

mention a few important issues. There has also been a few studies done to test the TST, 

whose data contradict key elements of the theory (see e.g., Malcolm-Smith & Solms, 2004; 

Malcolm-Smith, Solms, Turnbull, & Tredoux, 2008).    

 Revonsuo (2000c) has defended his theory by pointing out that the negativity 

bias is active even in waking life and so comparing remembered dreams and remembered real 

life threatening events, it would not be difficult to demonstrate empirically that threatening  

dreams are overrepresented compared to waking life (Revonsuo, 2000c).  

 As for the critique concerning the non-adaptiveness of nightmares and PSTD 

Revonsuo (2000c) argues that our ancestors were adapted to higher levels of stress and so did 

not suffer the adverse effects of PSTD, and argues that some of the symptoms of the disorder 

such as hypervigilance could even have been beneficial in the pre historic era.  

  In addition, concerning the study by Malcolm-smith et al (2008), contradicting 

the TST’s predictions, Revonsuo (Revonsuo & Valli, 2008) criticises the methods used to 

collect the data and argues that the contradicting results may stem from differing 

interpretations of, and ways to test, the TST.    

 It is also worth mentioning that Revonsuo (Revonsuo, Tuominen, & Valli, 2015) 

recently has proposed an additional theory of dreaming, the social simulation theory of 

dreaming (SST). The SST can be considered a complement to the TST, as it considers 

dreaming an evolutionary adaption whose purpose is to simulate social interactions in order to 

provide adaptive benefits for the organism (Revonsuo, Tuominen, & Valli, 2015). 
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The Philosophy of Biological Realism 

  Revonsuo’s (2009) biological realism and its world-simulation metaphor is 

philosophically aligned with representative realistic theory of perception and a non-relational 

neutral monistic theory of experience related to Russerlian monism (see e.g., Gregory & 

Zangwill, 1987, pp. 690-691). According to non-relational monism, or neutral monism as it is 

also called, ultimate reality is neither mental nor physical (Stubenberg, 2010). 

 In addition, the methodology of biological realism called “empirical 

phenomenology” (Revonsuo, 2009) is consistent with that of methodological phenomenology 

(see Lloyd, 1997) as both methods is similar in that they both aim to examine phenomenology 

and its immediate underlying neural substrate (Revonsuo, 2009). As such, empirical 

phenomenology as its name suggests is more of an objective phenomenology than traditional 

phenomenology (see e.g., Gregory & Zangwill, 1987, pp. 614-616), as it combines first 

person and third person methods (Revonsuo, 2009).   

Representative realism. Representative realism is the theory of perception 

underlying Revonsuo’s world-simulation metaphor. A view that according to Revonsuo 

(2009) holds that: 

The external world is real and exists independently from our experiences and 

representations of it; that accurately perceiving an external object is to be causal 

interaction with it; and that the perception is realized not by any immediate or 

direct contact with the external world, but indirectly via a surrogate of the 

external objects in consciousness, directly experienced. (p.121) 

A philosophical view that Revonsuo (2009) is well aware raises philosophical 

concerns. Concerns such as scepticism about the external world, and questions as to what 

phenomenal objects consists of, and who it is that perceives them (i.e., the homunculus 
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problem, the problem of an infinite regress of internal viewers of mental objects).

 Revonsuo (2009) does not deny the scepticism about the external world inherent 

in representative realism, as it is a logical possibility that can’t be disproved. However, he 

points towards the complex organisation of our waking world as a strong indication that the 

external world do exists and gives rise to the coherent and complex organisation of the 

phenomenal level during wakefulness by “causally modulating the structure of experience 

through our sensory systems” (Revonsuo, 2009, p.122).  

 Central to the world-simulation metaphor is that of consciousness as presence, 

and Revonsuo (2009) refers to this concept, when he addresses the homunculus problem and 

the question of the nature of phenomenal objects. According to Revonsuo (2009) , the 

homunculus problem does not concern the world-simulation metaphor as it is not a form of 

adverbialism or sense datum theory, but a non-relational monistic theory, and as such, takes 

phenomenality (i.e., bare presence) and not intentionality (i.e., awareness of, or aboutness) as 

the mark of the mental. While intentionality is, as Revonsuo (2009) puts it “relational” and 

“object directed”, phenomenality is “self-presenting” and “non-relational” (p. 126).

 Phenomenal objects consists of self-presentational features, and as such does not 

require the awareness of some internal observer to become conscious, as they themselves in 

their bare presence constitute consciousness according to Revonsuo (2009). 

 As for the nature of phenomenal objects, biological realism is also incompatible 

with the traditional sense datum idea of mental objects and space, that is, a substance carrying 

or containing the phenomenal features (Revonsuo, 2009). According to biological realism, 

bundles of self- presenting phenomenal features are all there is, if these are removed there is 

nothing left (Revonsuo, 2009).      

 Subject vs self. Revonsuo (2009), states that “virtual objects are parts of our 

being; we are not externally related to virtual objects, but, rather our subjectivity is 
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constituted by them (p.129).  Revonsuo (2009) distinguishes between the notion of the subject 

and the notion of the self. According to Revonsuo (2009) “the subject is simply the total 

collection of simultaneously present phenomenal features” (p.132) while the self is the 

“transparent surrogate of the biological organism itself “(p.132) and so just a part of the 

whole subject. Revonsuo (2009) points to how the subject persists even if the self disappears, 

as can occur in out of body experiences and dreams.  

The Phenomenal Level.  

According to Revonsuo (2009) the basic principle of empirical phenomenology, 

is to systematically describe the phenomenal level, as well as its abnormal conditions. As the 

multilevel framework assumes that phenomenal organisation consists of independent 

dissociable subsystems, these kind of descriptions would enable the construction of a model 

of baseline consciousness (Revonsuo 2009). The model of baseline consciousness could then 

be constrained by a description of abnormal phenomenal organisation, in order to reveal 

which subsystems are dissociable. By investigating these subsystems separately, it might then 

be possible to reveal the mechanisms underlying the unity of the phenomenal level 

(Revonsuo, 2009)     

 Revonsuo (2009) refers to this binding together of the phenomenal level into a 

coherent whole as consciousness related binding. It is this kind of binding, rather than 

stimulus related binding (i.e. the reconstruction of stimulus unity in the brain) that should be 

the “binding problem” that the science of consciousness should primarily focus on, in his 

view (Revonsuo, 2009).     

 Phenomenal space. What underlies the unity of the phenomenal level is 

according to Revonsuo (2009) phenomenal space, a concept not to be confused with the idea 

of a special mental space containing the phenomenal objects, as seems to be suggested in 

sense datum theories, as conversely Revonsuo’s (2009) phenomenal space is a hypothesised 
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sub-conscious, non-self-presenting and contentless, centred 3D coordinate system, creating a 

“transparent surrogate of external physical space” which “existence can only be inferred on 

the basis of the spatial organisation of experiential qualities” (pp.170-171).  

 The phenomenal space is the link between the phenomenal level of organisation 

and the neurophysiological levels of organisation, allowing the phenomenal content to 

become present at the phenomenal level (Revonsuo, 2009). As such, it is the most 

fundamental feature of consciousness, the one on which the whole phenomenal level is 

ontologically dependent (Revonsuo, 2009).    

 The hierarchy of phenomenal contents. Phenomenal space is what comes first 

in Revonsuo’s (2009) empirical phenomenological depiction of phenomenal level as a 

hierarchal structure, followed by “qualities in this space, then organised bundles of qualities, 

then meaningful bundles of qualities”(p.182), that is, virtual objects. Revonsuo (2009) defines 

a virtual object as a “semantically categorized gestalt window, or semantic window for short” 

(p.192), in other words, a virtual object could be seen as a bundle of qualities that when 

attended to visually becomes a coherent gestalt in our subjective visual field (i.e., it opens up 

a gestalt window) which, if interaction with it is required, becomes associated with contents 

from long term memory pertaining to the object (i.e., it then opens up a sematic window). As 

such “[s]emantic windows are an interface between the phenomenal level and long term 

explicit memory” (Revonsuo, 2009, p. 194).   

 Revonsuo (2009) divides virtual objects into three main categories; the virtual 

body normally located in the centre of perceptual space (i.e. the visual experience of the body 

as an object seen on the outside, coupled with the internal proprioceptive experience of the 

body), the virtual world (i.e. qualities located beyond the borders of the virtual body), and 

mental phenomena (i.e. for example, phonological imagery located in our heads). 

 As mentioned, according to the Revonsuo’s (2009) theory individual 
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phenomenal contents can become dissociated from each other without the rest of the 

phenomenal world collapsing (Revonsuo, 2009). There exist for example a double 

dissociation between the virtual world and the virtual body; in dreams where there can be a 

phenomenal world without a virtual body (Foulkes & Kerr, 1994 as cited in Revonsuo, 2009) 

and in sleep paralysis there can sometimes be a virtual self without a virtual world, that is, just 

a sense of embodiment floating in a void (Revonsuo, 2009). Even mental phenomena can 

occur in isolation as is the case during sleep mentation where isolated phonological imagery 

rather than full-fledged dreams can occur (Revonsuo, 2009)   

 Revonsuo (2009) like Metzinger (2004) also points out how the virtual body is 

different from other phenomenal objects, in that the whole phenomenal world is constructed 

around the perspective of the virtual body, as well as it being the only object we can 

experience not only from the outside, but also the inside. 

Summary 

Biological realism represents a weak emergent materialistic approach to 

consciousness (Revonsuo, 2010). Phenomenality is taken seriously and consciousness is 

considered to be an evolving biological phenomena, the so called phenomenal level in the 

hierarchal structure of nature. According to biological realism (Revonsuo, 2009), the 

multilevel framework is the one best suited to explain consciousness and relate the various 

empirical approaches to each other in a way that makes sense.   

 Biological realism (Revonsuo, 2009) stresses the importance of finding the 

constitutive mechanisms of consciousness and not just its neural correlations. The dream 

catcher test is a thought experiment devised by Revonsuo (2009), that if passed would amount 

to a genuine discovery of the constitutive mechanisms of consciousness in the brain and not 

just a correlation.      

 Biological realism (Revonsuo, 2000a, 2009) is consistent with current 
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neuroscience but at odds with many philosophical approaches to consciousness. The 

philosophical background assumptions behind biological realism (Revonsuo, 2009) is 

representative realism of a non-relational monistic variety.   

 Revonsuo (1995, 2000a, 2009) suggests that the dreaming brain is both an ideal 

model system, and virtual-reality metaphor (i.e., the world-simulation metaphor) of 

consciousness as it isolates the phenomena. According to the world-simulation metaphor the 

brain creates for us an out of the brain experience, by allowing us to indirectly interact with 

the external world via transparent phenomenal content acting as surrogates for it (Revonsuo, 

2009). The TST is Revonsuo’s theory of the function of dreaming according to which 

dreaming are a threat simulation mechanism allowing us to rehearse threat avoidance 

behaviours. The empirical phenomenology of biological realism describes the phenomenal 

level as having a hierarchal structure (Revonsuo, 2009).  

Discussion 

The SMT and Biological realism are at first glance similar in many respects. 

The most important similarities is that they both are unifying frameworks for the science of 

consciousness that uses virtual-reality metaphors to explain phenomenal experience. Both 

consider consciousness during dreaming and waking offline respective online simulations. 

They both speak of there being no self and view consciousness as an evolving biological 

phenomena. Additionally, both of these virtual-reality theories, (Revonsuo, 2000, 2009; 

Metzinger, 2004), are problematic as they give rise to philosophical scepticism about the 

external world, and the existence of brains (Clowes, & Chrisley, 2012; Revonsuo, 2009) as 

they only base the support for the existence of an external world on scientific realism 

(Revonsuo, 2000a, 2009; Metzinger, 2006b). However, looking closer there are some subtle 

differences, even on subjects where they seem to have the same view. 

 Revonsuo (2009) makes a distinction between representational content and 
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phenomenal content. He takes phenomenality as the fundamental feature of the mental, and so 

considers phenomenal content affected by, but not dependent on representations for the 

creation of subjective experience. Conversely, Metzinger (2004), according to whom 

phenomenal content is a special subset of intentional content, takes intentionality to be 

fundamental. Thus, a brain in a vat enjoying full blown phenomenal consciousness is fully 

possible according to Revonsuo (2009). Metzinger (2006a), on the other hand, do not have 

any official opinion on “the possibility of non-representational properties in the strict absence 

of representational properties” (p. 4), as he finds it questionable if such scenarios occur 

outside thought experiments. As such, the philosophical question of whether phenomenality 

of intentionality is fundamental does not seem to affect current neuroscience unless it 

becomes possible to grow a fresh brain in a vat.   

 Metzinger (2004, 2005) and Revonsuo (2009) also disagree on the possibility of 

consciousness without a subject or perspective. Metzinger (2004) seemingly allows for totally 

self (model)-less consciousness, as his basic definition of consciousness is the “presence of a 

world” (p.204). That is, he allows for the possibility of a conscious system for which only a 

perspectival-less world appears (i.e, his minimal definition of consciousness). On the other 

hand, for Revonsuo (2009) “to be conscious is to have a sense of presence in a world” (p.126) 

or it could at the very least be defined as a “world that senses its own existence” (Revonsuo, 

2009, p. xvi). Revonsuo (2009) does not seem to allow for the possibility of non-centred 

world-simulations. According to his theory, the centred sub-phenomenal space allowing the 

phenomenal content to become present ensures that there is always a point of view. Even if 

the self (i.e., the bundle of phenomenal content, clothing this centre with a body image) has 

disappeared. In regard to the last sentence it should be noted that according to Metzinger 

(2004), the notion of a perspective-less world only appears counter-intuitive to us due to the 

structure of the, in humans, centred representational space making us unable to imagine this. 
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As such, there seems to be a disagreement on both the possible structures of representational 

space (if my interpretation of Metzinger´s (2004) representational space as analogous to that 

of Revonsuo´s (2009) sub phenomenal space not a misunderstanding) as well as the definition 

of the most rudimentary form of consciousness.    

 Both Revonsuo (2009) and Metzinger (2004) speak of there being no self, only a 

bundle of transparent self-presenting phenomenal contents or a PSM respectively. However, 

their definition of subjectivity seem to differ. Metzinger (2005) allows for totally subject-less, 

perspective-less consciousness, while Revonsuo (2009) defines the phenomenal world itself 

as the subject. This seems analogous to Metzinger´s (2004) idea that altered conscious states 

in humans not fulfilling the perspectivalness constraint can still be considered weakly 

subjective states from an epistemic point of view. However it’s unclear if the above 

mentioned states are actually view-pointless, that is non-centred, as Metzinger (2004) seems 

to suggest that human representational space is always centred, as have been shown above.

  As such, there seems to be an agreement of sort of the definition of what counts 

as subjectivity in the human world-model as Revonsuo’s (2009) selfless world is always 

centred on account of the sub-phenomenal space and Metzinger (2004) considers the selfless 

world-models in humans afflicted with certain mental disorders, or during certain spiritual 

states, as weakly subjective states. Furthermore, although both theories speak of there being 

no self, they seem to imply the need to redefine the notion of a self rather than eliminate it, as 

it could be argued that the system itself is the self (see e.g., Legrand, 2005). 

Metzinger (2004, 2006c) and Revonsuo (2009) also seem to have different ideas 

of what counts as scientific data (Hobson, 2005). Revonsuo (2009) being a dream researcher 

use first person data in the form of dream reports in his research and some of his theory-

building. Metzinger (2004) on the other hand, as mentioned, don’t consider purely first person 

data as scientific data at all. However, considering the design of Revonsuo´s (2009) dream 
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catcher test and his proposed empirical phenomenalism in relation to Metzinger’s (2009) 

endorsement of first person reports correlated with third person methods it´s unclear if there 

actually is anything but a slight disagreement on this question. It might perhaps be argued that 

Revonsuo (2009) has a somewhat broader definition of what counts as scientific data than 

Metzinger (2004).     

 Another difference between the two theories are the areas of neuroscience 

believed to be important for the study of consciousness. Revonsuo (2000a, 2009) is, as 

mentioned earlier in this paper, sceptical of current neuroscience implicit representationalistic, 

functionalististic and computationalistic background assumptions. Instead, Revonsuo’s (2009) 

biological approach to consciousness considers the biological and phenomenological levels of 

description the ones relevant for the study of consciousness. Conversely, Metzinger (2004) 

endorse multi-interdisciplinary cooperation, and lists the three aforementioned theories of 

mind as some of the most important levels of description along with the phenomenal and the 

physical-neurobiological level of description, as his theory is fundamentally a representative-

functionalistic analysis of consciousness.    

 Revonsuo (2000a, 2009) emphasises the need of finding the constitutive 

mechanisms of consciousness and not just finding the neural correlates of it. Revonsuo (2001) 

also points to the limitations of the brain imaging methods of today. Metzinger (2004) on the 

other hand seems to focus more on finding the neural correlates of consciousness at the 

current levels of description. As have been shown above these two, in many respects similar, 

theories do have quite a few important differences.     

Conclusion 

The question of whether intentionality or phenomenality is fundamental does 

not seem to be a determinant factor when deciding which research program is the most 

suitable for the science of consciousness.  
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Revonsuo´s (2009) theory is much narrower in its description of what counts as 

consciousness and which fields (i.e., biology) and levels of descriptions are important for the 

study of it. Metzinger (2004) on the other hand has a more generous definition of what counts 

as consciousness and considers a wider range of levels of description as important for the 

study of it. The SMT (Metzinger, 2004) is also more inclusive of other fields associated with 

neuroscience than biological realism. Revonsuo (2009) has a somewhat more generous 

definition of what counts as scientific data than Metzinger (2004).   

  A strength of Biological realism (Revonsuo, 2009) is that it emphasises the 

need of finding the constitutive mechanisms of consciousness and not just its correlates, as is 

the focus of, and weakness, of the SMT (Metzinger, 2004). Revonsuo (2001, 2009) also, 

unlike Metzinger, points to the limitations of current brain imaging methods. 

 A strength of the SMT is that the theoretical entities proposed by Metzinger 

(2004), that is the PSM and PMIR, are in theory empirically testable using the methods of 

today’s neuroscience, unlike the theoretical sub-phenomenal space proposed by Revonsuo 

(2009).      

 In conclusion, considering the above evidence the SMT (Metzinger, 2004), with 

its multidisciplinary conceptual tools and its testable hypothetical entities, seems to be the 

more unifying and immediately applicable framework of the two. It also show promising 

explanatory power. However, that is not to say that important aspects of biological realism 

(Revonsuo, 2009), might not provide useful guidelines for the empirical study of 

consciousness at the present, as it is more critical of current neuroscience and realises its 

limitations. Neither is it to say that some of Revonsuo’s (2009) hypotheses might not be 

confirmed in the future via more sophisticated brain imaging methods. 
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