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ABSTRACT

The philosophical and scientific studies of consciousness are two disciplines having 

much to learn from one another. On the one hand, a science of consciousness involves 

taking an objective approach to what is essentially a subjective phenomenon, giving rise 

to tricky conceptual and methodological issues, ones an analytic philosopher is perhaps 

best equipped to handle. On the other hand, a wealth of data now exists concerning the 

neural basis of consciousness. Such data, interpreted properly, can confirm or disconfirm 

philosophical views on consciousness, helping adjudicate debates thus far intractable. 

This dissertation explores some ways in which the philosophy and science of 

consciousness can be of mutual benefit to one another.
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CHAPTER 1: PREFRONTAL LESION EVIDENCE AGAINST HIGHER-ORDER 

THEORIES OF CONSCIOUSNESS

1.1 Introduction

The past few decades have seen the rise of a number of theories of phenomenal 

consciousness. Few, however, have experienced the same sustained attention as so-called 

higher-order theories. According to higher-order theories of consciousness, some mental 

state M is phenomenally conscious only if it is represented by some higher-order mental 

state M*. For many proponents of higher-order theories, this proposition is backed by 

common sense, in that we would not call a mental state conscious if the subject was 

totally unaware of it. If this is true, then a necessary condition upon a mental state being 

phenomenally conscious is that it be something of which the subject is aware. The 

relevant kind of awareness is said to be representational, and so it will be a higher-order 

representation of some mental state M that is necessary for M being conscious.1, 2

 Exactly what kind of higher-order representation is sufficient for a mental state 

being conscious is a matter of disagreement among higher-order theorists. Some take the 

8

1 For lucid presentations of the argument just recounted (the so-called simple argument for 
higher-order theory), see Lycan 2001, Rosenthal 2002. Many, perhaps all, higher-order theorists 
find this argument compelling (e.g., Gennaro 1996; Carruthers 2000; Kriegel 2009); but see 
Block 2009, who calls into question the cogency of it.

2 Higher-order theories can be contrasted with first-order theories of consciousness (Harman 
1990; Dretske 1995; Tye 1995), which hold that a first-order representational state can be 
conscious (whether or not it is targeted by a higher-order state), as long as the first-order state can 
satisfy other conditions (such as being available for use in reasoning and belief-formation).



right kind of higher-order state to be perception-like (Locke 1690; Armstrong 1968; 

Lycan 1996); for others it is more thought-like (Gennaro 1996; Carruthers 2000; 

Rosenthal 2002; Rolls 2004).3 Some higher-order theorists hold that the higher-order 

representation will be numerically distinct from the state being represented (Lycan 1996; 

Rosenthal 2002), whereas others hold that the higher-order and lower-order state are parts 

of the same mental state (Gennaro 1996; Carruthers 2000; Van Gulick 2004; Kriegel 

2009). Some hold that the actual occurrence of a higher-order state is necessary for a 

conscious state (most higher-order theorists think it is), whereas others believe there need 

be only a disposition for such a state to occur (Carruthers 2000). 

 While there has been much enthusiasm for the higher-order (HO) approach, HO 

theories have one virtue only recently recognized, namely, their amenability to empirical 

confirmation or disconfirmation (see, e.g., Lau & Rosenthal 2011). In this paper, lesion 

evidence is used for this purpose. The idea is the following: If a mental state can be 

conscious only if it is the target of a certain kind of HO representation, then there are 

some area(s) in the brain such that, because they produce the right kind of HO states, they 

are necessary for the having of conscious states. Let’s refer to these brain areas as 

integral areas.(Alternatively, these could be networks of areas; see below.) Now, if we 

can identify those brain areas that are likely to produce HO representations — that is, if 

we can identify potential integral areas — then the results of lesions to these areas can be 

used as evidence for or against HO theories: If deficits in phenomenal consciousness 

9

3 This is somewhat of a simplification, as Carruthers has sometimes described his theory as a 
blend of higher-perception and higher-order thought theories (see Carruthers 2004). 



follow lesions to the potential integral areas, then this is evidence for HO theories. But if 

in no case do such deficits follow, then this is important evidence against HO theories. 

Whether the available lesion evidence confirms or disconfirms HO theories is the issue 

with which this paper is concerned.

 If lesion evidence is to be used in this way, we need to know where any integral 

areas are most likely to be. Most have thought they would be in the prefrontal cortex 

(Beeckmans 2007; Block 2009; Kriegel 2009; Lau 2010; Brown 2011; Lau & Rosenthal 

2011; Lau & Brown forthcoming; but see Gennaro 2012). If this is correct, however, it 

could prove unfortunate for HO theories. If there were integral areas in the prefrontal 

cortex, then prefrontal lesions should — in at least some cases — bring about dramatic 

deficits in visual consciousness. In this paper, I argue that none of the expected deficits 

are to be found, and that this constitutes important evidence against HO theories of 

consciousness.4

 In 1.2, I describe and expand upon the reasoning commonly used to argue that the 

prefrontal cortex contains what I have called integral areas. I conclude that (at least most) 

HO theories must predict that prefrontal lesions will, in some cases, produce striking 

deficits in visual consciousness. In 1.3, I first survey prefrontal lesion evidence in which 

such lesions fail to produce the expected deficits in visual experience. I then examine 

data sometimes thought to support there being integral areas in the prefrontal cortex, 

10

4 Or at least many HO theories. See the discussions below (in 1.2.1, and especially 1.4.3) 
concerning how not all HO theories seem equally committed to there being integral areas in the 
PFC.



arguing that other interpretations of these data are preferable. In 1.4, I consider a 

collection of objections to the idea that the prefrontal lesion data act as evidence against 

HO theories. The conclusion of the paper will be that the effects of prefrontal lesions (or 

lack thereof) count against HO theories, especially those hypothesizing the right kind of 

HO state to be of a more sophisticated sort.

 Before starting, a few clarifications. First: HO theories are often intended as 

theories of phenomenal consciousness, understood as the “what-it’s-like” aspect of 

mental life (Nagel 1974; Block 1995; Chalmers 1995).5 More specifically, HO theories 

claim that a mental state M cannot be phenomenally conscious unless M is targeted by 

some mental state M*. It is precisely this claim that is my target. Whether an HO theory 

might work as an explanation of some other kind of consciousness (e.g., “higher-order 

consciousness,” see Block 2009) is not a question with which I am concerned. Second: 

For sake of variety and economy, I will be using the terms “phenomenal consciousness,”  

“consciousness,” and “experience” equivalently. They are all meant to refer to 

phenomenal consciousness. (Note that this does not comport with the way that some HO 

theorists use these terms.)6 Third: In this paper, I am concerned only with whether HO 

theories can work as an explanation of visual (phenomenal) consciousness. And so I will 

11

5 There is for example, something it is like to have pangs of hunger, or to see the red of a 
firetruck. Experiences like these are what phenomenal consciousness refers to.

6 For example, some HO theorists will use the terms “experience” or even “what-it’s-like” to 
describe states that may or may not be phenomenally conscious (e.g., Carruthers 2000). (Byrne 
does a good job of sorting out the terminological thicket that has developed around HO theories; 
see his 2004.)



only be considering data and arguments insofar as they are relevant to visual 

consciousness.

1.2 If some higher-order theory is true, then lesions to the prefrontal cortex should 

produce deficits in visual consciousness

In this section, I argue for the thesis entitling this section in two parts. In 1.2.1, I recount 

and expand upon reasons that have previously given for thinking that, if some HO theory 

is true, then the prefrontal cortex should contain an integral area or areas. In 1.2.2, I argue 

that we should expect a lesion to an integral area to produce striking deficits in visual 

experience. The conclusion of this section will be that at least most HO theories need to 

predict that prefrontal lesions will produce dramatic deficits in visual experience.

1.2.1 If some HO theory is true, then the prefrontal cortex should contain one or more 

integral areas

As discussed above, HO theories entail that there are some areas in the brain such that, 

because they produce (the right kind of) HO states, they are necessary for the having of 

conscious states; I have been referring to these as integral areas. This means that, if we 

know where in the brain (the right kind of) HO states might be produced (that is, where 

the potential integral areas are), then we can use results of lesions to these areas as 

evidence for or against HO theories.

12



 So, where in the brain might these HO states be produced? Most who have 

speculated upon this have taken the prefrontal cortex to be the best candidate. Kriegel, for 

example, has argued that (the right kind of) HO states are to be found “in an area of the 

brain that is associated with quite sophisticated cognition, since the...representations 

are...not of simple sensory stimuli...but of psychological states” (2007:902; see also 

2009). The part of the brain carrying out sophisticated metacognitive activities such as 

these, continues Kriegel, is the prefrontal cortex. Lau has likewise thought that any areas 

producing HO states would be in the prefrontal cortex, reasoning that “one would expect 

the higher-order representations to be in these brain regions, as they seem to play roles in 

uncertainty monitoring, cognitive control, thinking and planning, etc.” (2010:4).

 I believe that this prevailing wisdom is correct, and that the prefrontal cortex is 

where HO representations are most likely produced (that is, the right kind of HO 

representations; I will now stop saying this each time). In this subsection, I lay out the 

prima facie case for this. More specifically, I argue for this conditional: If some HO 

theory is true, then there should be one or more integral areas in the prefrontal cortex.

 First, though, let me precisify the idea of an integral area. Given the integrated 

nature of brain function (Bressler & Menon 2010), it is possible — perhaps even likely 

— that it is not individual brain areas that are necessary for producing HO states, but 

rather networks of areas. In light of this, we can consider a brain area to be an integral 

area if it is necessary for the having of conscious states, either (a) because it produces HO 

states, or (b) because it is an essential component in a network of areas that produces HO 

13



states.7 (By “essential,” I mean that its not functioning properly would likely entail that 

the network would no longer function properly.)  The motivation for defining an integral 

area in this way becomes clear later on. What is important for the time being is that this 

makes the goal of this subsection a bit more modest than it might otherwise be. All I aim 

to show is that we have at least tentative reason for believing the following: Any 

networks that are able to produce HO states will probably include, as an essential 

component, one or more areas in the prefrontal cortex.

 In general, two considerations have motivated researchers to take the prefrontal 

cortex to be a good candidate for containing integral areas. The first is that those areas 

most likely to produce HO states will be those involved in the monitoring and supervision 

of activity in other parts of the brain; the second is that these sorts of functions are carried 

out by the prefrontal cortex. Let us examine these considerations more closely.

 The prefrontal cortex (PFC) consists of the foremost parts of the brain, those 

which sit anterior to the primary motor cortex. The gross morphology of the human brain 

is not very different from other primates until one considers the PFC (Brodmann 1909; 

Deacon 1990). Here, the ancestors of homo sapiens underwent a massive expansion 

between 2.5 million and 100,000 years ago (Wills 1993). This expansion of the PFC is 

14

7 This is a bit imprecise: If there were to be more than one network that was individually 
sufficient for the production of HO states, then a brain area might fail to be necessary for the 
having of conscious states, even though it might play an essential role in the production of any 
number of token conscious states. But the above imprecise formulation is sufficient for present 
purposes.



commonly thought to be what made possible many of our distinctively human capacities, 

such as reasoning, long-term planning, and advanced metacognition (Fuster 2002).

 The PFC facilitates these and other sophisticated cognitive activities because it 

can supervise and coordinate activity in other brain areas (Alvarez & Emory 2006), 

something enabled by the prolific feedforward and feedback connections it has with each 

other cortical (and often subcortical) part of the brain (Nauta 1972). Accordingly, the PFC 

carries out tasks falling under the rubric of executive function (Miyake et al. 2000). This 

includes working memory, action inhibition, the building of associations between 

stimulus and reward, error detection, conflict resolution, and (perhaps) theory of mind 

(Rolls 2000; Botvinik et al. 2001; Pardo et al. 1990; Frith & Frith 2003).8

 Plausibly, many facets of executive function involve the HO representation of 

visual states. For example, working memory consists of a limited-capacity buffer, one 

allowing information to be “held in mind” so that high-level tasks — ones linking long-

15

8 There is some question as to whether or not the PFC plays an important role in theory of mind. 
(For arguments and data in favor of this idea, see Frith & Frith 2003; Gallagher & Frith 2003; for 
arguments and data against this idea, see Bird et al. 2004; Saxe et al. 2006.) It is worth noting that 
this could be an issue of some consequence: At least one HO theorist (Carruthers 2000) has 
guessed that the theory of mind mechanism might produce (the right kind of) HO states (but see 
Kriegel 2007). If this were right, and it turned out that the theory of mind mechanism was located 
entirely outside the PFC, then lesions to the PFC not producing deficits in visual consciousness 
would be weaker evidence against HO theories than it might otherwise be.
 This, however, looks like an outlying possibility, as it rests on at least two contentious 
theses. The first is that the theory of mind mechanism does not depend essentially on structures in 
the PFC. As just seen, whether this is the case a matter of ongoing debate. The second is that the 
theory of mind mechanism not only represents others’ mental states, but also one’s own mental 
states (more specifically, visual states) (Carruthers 2010). The former, but not the latter, is a 
function traditionally ascribed to the theory of mind mechanism. Because these theses are 
contentious, and because the view that HO states are formed without the help of the PFC is 
currently in the minority, I leave this possibility for future research.



term memory, perception, and action — can be performed (Baddeley 2003). Part of what 

working memory must do, presumably, is to select certain first-order visual states for 

retention in the buffer. This plausibly involves HO representation of the first-order visual 

states. If so, those prefrontal areas involved in working memory (namely, the lateral PFC 

[Owen 1997]) could be considered  potential integral areas.9 Likewise, other aspects of 

executive control appear to involve the HO representation of first-order visual states, 

including (but not necessarily limited to) tasks such as building stimulus-reward 

relationships, conflict resolution, and the direction of attention. 

 However, not all aspects of executive function involve the HO representation of 

visual states. Inhibitory functions in the ventromedial PFC, for example, probably involve 

the monitoring of incipient actions, rather than visual states. So the ventromedial PFC 

probably should not be considered a potential integral area (at least not in virtue of it 

performing this function). For similar reasons, Kriegel has claimed that those brain areas 

involved in theory of mind might not qualify as potential integral areas (2007). 

 It is probably best to put aside the issue of precisely which areas in the PFC 

should qualify as potential integral areas. While we know much about the PFC, we still 

don’t possess fine-grained knowledge of its functional architecture. Yet we would need 

such knowledge if we wanted to decisively rule out particular parts of the PFC from 

16

9 It should be mentioned that Baddeley’s theory of working memory is in some danger of being 
supplanted by a newer theory (Zimmer 2008), one which gives less of a central role to the PFC 
than Baddeley’s. This is not of consequence to present purposes, since Zimmer’s theory still gives 
the PFC an essential role; meaning that, if the network of brain areas involved in short-term 
memory constitute an integral network, we should expect deficits in visual consciousness to result 
when the PFC is damaged.   



being integral areas. Accordingly, let us settle for a more general conclusion, namely, that 

if some HO theory is true, it is likely that there is one or more integral areas somewhere 

in the PFC. Supporting this is the idea that the PFC is involved in the kinds of monitoring 

and supervisory functions with which we would associate the production of HO states, as 

made evident both by the prolific connections the PFC has to each of the other functional 

divisions of the brain, and by its involvement in executive function.

 Though limiting ourselves to this more general conclusion, it is worth noting that 

momentum has built for the idea that the dorsolateral PFC (dlPFC) is a particularly good 

candidate for being a potential integral area. In his (2007), Beeckmans identifies the 

conceptual short-term memory system (Potter 1999) as that which is most likely to 

produce HO states,10 a system likely involving the dlPFC (Owen 1997). Kriegel (2007) 

and Lau (2008) have also thought of the dlPFC as a good candidate, on the basis of a 

number of neuroimaging studies in which dlPFC activity is correlated with the conscious 

perception of a stimulus (e.g., Sahraie et al. 1997; Lau & Passingham 2006; Maniscalco 

et al. 2009). Because this hypothesis has enjoyed some popularity, we will pay particular 

attention to the dlPFC when looking at the prefrontal lesion evidence below.

 As noted, my goal in this subsection is only to support the idea that, if some HO 

theory is true, then there should be one or more integral areas in the PFC. Admittedly, I 

have not presented a decisive case. Doing so would involve showing it to be very 

unlikely that (the right kind of) HO states could be formed without the help of the PFC; 

17

10 The primary function of the conceptual short term memory store is to create ‘gists’ of visual 
scenes: fleeting, conceptual representations of the objects composing one’s current milieu.



more precisely, it would involve showing that, according to our best neuroscience, it is 

very unlikely that there are any brain areas, or networks of areas, that are both (a) able to 

produce the right kind of HO states, and (b) are not, or do not include, areas in the PFC. 

Accomplishing this would require more space than we have here. Nonetheless, it seems 

that at least many HO theories are committed to the notion that there will be one or more 

integral areas in the PFC. I give a more detailed explanation as to why later in the paper 

(1.4.3). Broadly speaking, the reason comes from the fact that many popular HO theories 

(e.g., HO thought theory) hypothesize the right kind of HO state to be of a sophisticated 

sort. When it comes to such HO theories, it looks especially likely that the production of 

an HO state will involve at least some area in the PFC, given the association of the PFC 

with more sophisticated kinds of cognition. And so we should expect most HO theories to 

have to predict the existence of one or more integral areas in the PFC 

 

1.2.2 The lesioning of an integral area would cause significant deficits in visual 

experience

If it is right that (many) HO theories must predict there to be one or more integral areas in 

the PFC, then we may examine the results of lesions to the PFC in order to confirm or 

disconfirm HO theories. To do this, however, we first need an idea of what effects we 

should expect the loss of an integral area to have.

 It is somewhat straightforward as to what would happen if each of a subject’s 

integral areas (or networks) were disabled. Since that subject could no longer produce 

18



those HO states necessary for visual consciousness, we may reasonably predict this 

would result in something phenomenologically similar to blindness. But what should we 

expect in cases where some but not all integral areas have been damaged?11 

 While perhaps not being as dramatic, one suspects that such a subject would still 

experience striking deficits in visual experience. Before its lesioning, the integral area 

would have made possible many visually conscious states, ones presumably playing a 

part in composing the subject’s ongoing visual experience. Relative to what the subject’s 

visual experience had been like prior to the lesion, her ongoing visual experience would 

now have lacunae. Within her visual experience, there would no longer be visually 

conscious states where, prior to the lesion, she would have expected to find them. This 

would constitute some remarkable change in her ongoing visual experience, one likely 

manifest to the subject.12, 13

19

11 Or in a parallel case, wherein a lesion to an integral area causes it to only partially lose its 
ability to produce (the right kind of) HO states.

12 This does raise a certain question: While it seems true that, if an integral area is damaged, this 
would result in a dearth of visually conscious states, and it also seems true that this dearth of 
visually conscious states would constitute a remarkable change in one’s ongoing visual 
experience, one might ask: What exactly would this be like, to experience a deficit of visually 
conscious states? In what remarkable way would this lack of visually conscious states be a 
departure from what was previously typical of the subject’s ongoing visual experience? For our 
purposes, this is a question we need not answer: It is safe to assume that, whatever this would be 
like, it would constitute some remarkable change to one’s visual experience.

13 I say that such a change would likely be manifest to the subject, since radical changes in visual 
consciousness can, in some instances, go unnoticed for a period of time. Subjects suffering from 
hemianopia (blindness for half the visual field) sometimes will not recognize their visual deficit 
until they have undergone testing. However, this is not so important for our purposes: When it 
comes to subjects in the prefrontal lesion data we look at below, it will look very likely that, if the 
subjects had any striking deficits in visual consciousness, such deficits would be discovered in the 
course of examination of the subjects.



 It might be objected that the loss of an integral area could be masked by another 

area taking over the lesioned area’s duties (Kriegel 2007; Lau & Rosenthal 2011). I will 

assess this objection in due course, after the prefrontal lesion evidence has been 

reviewed. For the time being, I proceed on the assumption that the loss of an integral area 

would produce striking deficits in visual experience.

1.3 Lesions to the prefrontal cortex do not produce the expected deficits in visual 

consciousness

In the last section, I established that if some HO theory is true (or, at least, if certain HO 

theories are true), then there is likely one or more integral areas in the PFC. We also saw 

reason for thinking that the damaging of an integral area would bring about striking 

deficits in visual consciousness. If all this is right, then if some HO theory is true, 

prefrontal lesions should — in at least some cases — bring about deficits in visual 

consciousness. In this section, I argue that prefrontal lesions fail to produce the relevant 

kinds of deficit.

 It might appear that I am swimming upstream here. There has, after all, been a 

recent movement among some neuroscientists towards thinking that the PFC is important, 

20



perhaps necessary,14 for visual consciousness (Sahraie et al. 1997; Sergent & Dehaene 

2004; Lau & Passingham 2006; Lau 2008, 2010; Maniscalco et al. 2009; Dehaene & 

Changeux 2011). If the PFC were necessary for visual consciousness, this would of 

course be good for HO theories, as it might constitute evidence for there being integral 

areas in the PFC. In large part, this trend is based upon recent neuroimaging studies 

suggesting a connection between PFC activity and consciousness (e.g., Dehaene et al. 

2001; Lau & Passingham 2006; Del Cul et al. 2009). More recently, these and other data 

have been marshaled into an empirically based argument for HO theories (Lau & 

Rosenthal 2011).

 Not everyone, however, has been convinced of the importance of the PFC for 

consciousness (Pollen 1995, 2008; Prinz 2000; Zeki 2003; Block 2005; Macknik 2006; 

Gennaro 2012). In commenting on the studies just mentioned, Pollen recently argued that 

“although prefrontal activity can secondarily modify activity in the posterior brain 

regions, longstanding neurological evidence suggests that prefrontal activity is not 

essential for [visual consciousness]”(2008:1992). To support this, Pollen cites a collection 

of studies in which the results of prefrontal lesions are examined, claiming that these 

cases demonstrate prefrontal lesions to not bring about disturbances in visual 

consciousness. If this is right, then this of course would be important evidence against 

HO theories.

21

14 It is not always clear cut as to whether these researchers think the PFC to be necessary for 
visual consciousness. When expressing what they think the relationship between visual 
consciousness and the PFC is, they often put it in terms of the PFC being “critical,” or “essential” 
for visual consciousness.



 Whether or not prefrontal lesions bring about deficits in visual consciousness is 

the topic of this section. In 1.3.1, I survey a number of PFC lesion studies in which visual 

consciousness remains unaffected, arguing that these studies constitute evidence for the 

PFC containing no integral areas. In 1.3.2, I consider neuroscientific evidence (including 

lesion studies) cited in favor of the PFC being necessary for visual consciousness, 

arguing that these data fail to offer support for HO theories.

  

1.3.1 Evidence showing that lesions to the prefrontal cortex do not produce the expected 

deficits in visual consciousness

Often the PFC is divided up into three major divisions: the orbital, lateral, and medial 

PFC. Though not in the prefrontal lobe, the anterior cingulate cortex (ACC) is also 

sometimes considered part of the PFC (Andrewes 2001, Chap. 3). I will follow this 

convention, since the ACC plays a role in executive function and is therefore a candidate 

for producing (the right kind of) HO states. Moreover, two HO theorists (Kriegel 2007; 

Gennaro 2012) have recently argued that the ACC is a potential integral area. Sometimes 

the ACC is considered to be a separate part of the PFC, other times it is considered to be 

part of the medial PFC. I will consider it separate from the medial PFC, since unique 

kinds of deficit — ones worth looking at individually — can result from ACC lesions.

 Lesions to the orbital, lateral, or medial PFC (what I will refer to as the PFC 

proper) produce so-called executive dysfunction (see, e.g., Alvarez & Emory 2006). 

Depending on the precise lesion location, subjects with damage to one of these areas can 
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have problems inhibiting inappropriate actions, switching efficiently from task to task, or 

retaining items in short-term memory. However, lesions to these areas do not appear to 

produce deficits in visual consciousness. Tests of the perceptual abilities of subjects with 

lesions to the PFC proper reveal no such deficits; as well, such subjects do not report 

their visual experience to have changed in some remarkable way.15

 Consider a study carried out by Heath and colleagues (1949). Prior to this 

experiment, one researcher had reported a monkey to have visual field defects following 

removal of prefrontal areas (Kennard 1939; see also Ferrier & Turner 1898), but later 

studies contradicted these results (Mettler 1944; Lashley & Clark 1946). To resolve these 

conflicting data, Heath and colleagues looked at twenty-three psychiatric patients who 

had various parts of their PFC bilaterally16 ablated, examining them for visual deficits 

pre- and post-operatively. The lesions included various areas within the medial, orbital, 

and lateral PFC. In three of the subjects, specifically the dorsolateral PFC (dlPFC) was 

bilaterally ablated. (Recall that the dlPFC is considered by some HO theorists an 

especially good candidate for being an integral area.)

 The researchers used a battery of tests to examine the patients for visual deficits. 

For example, Snellen charts were used to test their visual acuity. (Snellen charts are those 

posters imprinted with gradually smaller letters, familiar to us from doctors‘ offices and 
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16 A “bilateral” ablation is one in which a brain area is ablated in both hemispheres, as opposed to 
just one (this being a “unilateral” ablation). 



driving exams.) A tangent screen was also used to check for visual field defects: In a 

candle-lit room, small, white objects were presented against a black (tangent) screen in 

various parts of the subjects’ visual field, in order to detect blind spots. The researchers 

also employed various other methods to search for visual deficits in the patients.

 None of the twenty-three subjects — including those with bilateral lesions to the 

dlPFC — showed visual field defects, a loss of visual acuity, or abnormalities of color 

perception as a result of the lesions. Nor did they report their visual experience to have 

changed in some way as a result of the lesions. Heath and colleagues conclude: 

“Bilateral, simultaneous ablation of various Brodmann frontal areas, and combinations of 

these, does not produce, in the human being, any impairment in the visual field nor in 

acuity of peripheral vision...[and] color vision is not adversely affected” (1949, p.147).

 A survey of other studies involving lesions to the PFC proper reveals that, while 

lesions to these areas might have dramatic effects, they do not produce deficits in visual 

consciousness. For instance, subjects with damage to the orbital PFC, while often testing 

to be of normal intelligence or higher, have problems with impulsive and short-sighted 

behavior (Damasio 1994). However, these subjects show no abnormalities of vision when 

tested. Nor do they offer reports indicating their visual experience to have changed in 

some remarkable way. Similarly, subjects with damage to the medial PFC do not report 

any changes in their visual experience, though they can have problems with memory, 

planning, and action initiation (Bird 2004).
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 So far we have seen that isolated lesions to the orbital, medial, or lateral PFC do 

not produce deficits in visual experience. This is also true in those instances where all 

three of these areas are unilaterally or bilaterally ablated. Penfield and Evans (1939) 

describe two patients,  each of whom had their right or left PFC (excluding the ACC) 

removed in order to alleviate intractable epilepsy. While these patients post-operatively 

showed problems with action-initiation, and with planning and carrying out multi-stage 

tasks (such as preparing a meal), perceptual tests turned up no evidence of visual deficits. 

And though the subjects complained of disorganized thinking, they mentioned no 

difference in how they visually experienced the world.17

 There is one case on record of bilateral excision of the prefrontal lobes (Brickner 

1936). (The removed portion included all of the PFC proper that was anterior to the 

language and motor areas.) After the operation, the patient was said to be childlike in his 

intelligence and behavior, and habitually engaged in self-aggrandizement (people who 

had known him pre-operatively said this was not a new feature of his character, but rather 

one greatly exaggerated after the operation). However, tests of his perception presented 

no evidence of visual deficits (ibid., p.13). In addition, the subject himself never 

mentioned any remarkable change in his visual experience: The book written about this 

case includes copious quotes from the patient, but nowhere to be found are instances of 

him discussing some difference in the way he visually experienced the world.
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 So, it looks as if lesions to the lateral, medial, and orbital PFC do not produce 

deficits in visual experience. Now we turn to one last division of the PFC, the anterior 

cingulate cortex (ACC). Whether or not lesions to the ACC result in deficits in visual 

consciousness is something not completely straightforward. Subjects with lesions to the 

ACC might suffer from lethargy and a diminished interest in things formerly enjoyed 

(Devinsky, Morrell, and Vogt 1995). Or they might become insensitive to painful stimuli. 

None of this, of course, gives us reason for thinking that they are experiencing deficits in 

visual consciousness.

 However, in instances where damage is particularly severe,18 ACC lesions can 

bring about akinetic mutism (Cairns et al. 1941). Subjects with akinetic mutism sit or 

stand passively, and appear emotionally flat. Though such a subject appears awake, and 

tracks objects with his eyes, he does not initiate actions, and remains unresponsive. Some 

have wanted to infer from their lack of responsiveness and initiative that akinetic mutes 

are not phenomenally conscious (Damasio 1994). This appears unjustified. Those with 

akinetic mutism present with a lack of responsiveness and initiative, but this does not 

really shed light on whether they continue to be phenomenally conscious or not. They 

might have these symptoms and have a visual phenomenology, or they might have these 

symptoms and not have a visual phenomenology. Usually we settle issues of what a 

subject’s experience is like by getting a report from the subject, but those suffering from 

akinetic mutism (by definition) make no reports.
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 However, there is indirect evidence indicating that subjects with akinetic mutism 

have no deficits in consciousness. Some who recover from akinetic mutism lack 

memories of their time afflicted (Damasio 1999:262). Those who remember what it was 

like describe themselves as having been aware of their surroundings, but entirely lacking 

in motivation. One patient said she had been able to follow conversations, but would not 

participate because she had “nothing to say,” and that her mind had been 

“empty” (Damasio & Van Hoesen 1983:98). Such reports suggest that akinetic mutes 

have a paralyzing lack of motivation, not deficits in visual experience. This appears 

plausible given the known role of the ACC in motivation (Devinsky, Morrell, and Vogt 

1995), and because akinetic mutism is most common in cases where the supplementary 

motor area (an area neighboring the ACC) is also damaged. The supplementary motor 

area, like the ACC, is thought to be somehow involved in the initiation of motor behavior 

(ibid.).19 Subjects with akinetic mutism, then, are best not interpreted as having deficits in 

visual consciousness. 

 To conclude, damage to any of the four major divisions of the PFC appears to not 

bring about deficits in visual consciousness; at least not the kind we would expect were it 

the case that the PFC contained one or more integral areas. This suggests rather forcefully 

that there are no integral areas in the PFC. Before drawing this conclusion, though, I will 
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consider in the next subsection data that some researchers have claimed support HO 

theories.

 Before moving on, however, there is one issue to address, having to do with 

whether subjects in the studies just discussed were ever explicitly asked if they had 

deficits in visual consciousness. If not, one might wonder if the subjects really did have 

deficits, but the researchers failed to discover them. I think, however, that this is not a 

question of much consequence: In the studies we looked at above, subjects were being 

examined specifically to see what kinds of deficit had been created by a lesion. If this is 

the point of an examination, it is likely that any deficits in visual consciousness would be 

detected, even if the experimenters never specifically asked about them.20 We can expect 

this at least to be true in the case of the kind of dramatic deficits we would expect to 

follow from the loss of an integral area. And so the question as to whether or not subjects 

were ever explicitly asked if they had deficits in visual consciousness appears not so 

important.

1.3.2 Evidence thought to support the PFC containing integral areas

As discussed above, some neuroscientists have hypothesized PFC activity to be essential 

for visual consciousness. This has been based, in large part, upon experiments revealing 
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but one could guess that a subject with a disabled integral area would not perform normally on (at 
least some) tests of their visual abilities. Failing that, we could probably still expect the subject to 
volunteer information indicating that things “seemed” visually different to her.



correlations between PFC activity and consciousness. More recently, Lau and Rosenthal 

have argued it to be a “myth” that prefrontal lesions do not affect visual consciousness 

(2011; see also Dehaene & Changeux 2011), citing newer studies in which subjects with 

prefrontal lesions seem to experience deficits in visual consciousness. I argue in this 

subsection, however, that we can explain these data without hypothesizing the PFC to 

contain integral areas. Moreover, since prefrontal lesions fail to produce the kinds of 

deficit we would expect were it to contain an integral area — even in studies cited in 

favor of HO theories — we should prefer those explanations that do not.

1.3.2.1 Lesion evidence thought to support the PFC containing integral areas

We start with a representative example of lesion studies cited in favor of HO theories. In 

(Del Cul et al. 2009), subjects with prefrontal lesions21 were shown to be more 

susceptible to the masking of a target stimulus. In visual masking, a figure whose interior 

border overlaps the outer border of a target stimulus is shown to the subject shortly (tens 

of milliseconds) after a target stimulus. Done at the right interval, this causes the target 

stimulus to be unseen by the subject (it is “masked”). Del Cul and colleagues found that 

prefrontal patients failed to see stimuli normal subjects reported as being visible. More 

specifically, prefrontal patients would, on average, require a longer interval 

(approximately 20 milliseconds longer than controls) before reporting they had seen the 

target.
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 In this study, there is an apparent difference between what is experienced by 

subjects with and without prefrontal lesions. In some conditions, those without prefrontal 

lesions see both the target and the mask, whereas those with prefrontal lesions see only 

the mask. This might look like evidence for there being integral areas in the PFC. 

However, these are not the kinds of deficit we would associate with the damaging of an 

integral area. Remember that, in 1.2.2, we assumed that the lesioning of an integral area 

would produce remarkable changes in one’s ongoing visual experience. But all that we 

see in this experiment are minor deficits: Compared to normal subjects, prefrontal 

patients find an already hard-to-see stimuli, a little harder to see. What we still have no 

evidence for are the dramatic changes in visual experience that the loss of an integral area 

is expected to cause.22

 The same can be said of most other lesion studies cited in favor of HO theory. 

Barceló, Suwazono, and Knight (2000) found subjects with unilateral lesions to the PFC 

to be slightly worse than normals when attempting a “difficult bi-field visual-

discrimination task” (p.399), that of detecting a target stimulus heavily crowded by 

distractors. In another experiment (Turatto, Sandrini & Miniussi 2004), subjects given 

repetitive bursts of transcranial magnetic stimulation (a technique used to induce 
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would balk at even attempting the task, because it would phenomenologically seem to them as if 
they were blind, or mostly blind. I am not sure of any of this. What I am fairly certain of is that 
we would expect deficits of a magnitude greater than those seen in this experiment.



temporary “lesions”)23 to the dlPFC were less likely than those given sham stimulation to 

correctly identify when two visual scenes contained a difference (i.e., they were more 

likely to exhibit “change blindness”). With each of these studies, what we find are 

subjects with prefrontal lesions performing at a slightly lower level than normals at a task 

that even normals find difficult. What we do not find — to repeat — are the remarkable 

disruptions in visual experience we would expect, in the case that an integral area had 

been damaged. (The same observation could be made about [Rounis et al. 2010], another 

lesion study cited by HO theorists).

 Another line of lesion evidence cited in favor of HO theories comes from 

hemispatial neglect (Driver & Vuilleumier 2001). Subjects with this disorder will have a 

tendency to not notice what appears in half their visual field (usually the left). Such a 

subject might only eat food on half of his plate, or shave just half his face. Neglect 

usually follows lesions to the inferior parietal cortex, but also more rarely results from 

lesions to prefrontal areas (Maeshima et al. 1995; Husain & Kennard 1996). If one takes 

neglect to be a disorder of consciousness (Driver & Vuilleumier 2001; Koch & Tsuchiya 

2007; Vosgerau & Newen 2008), then this looks like evidence for there being an integral 

area in the PFC, and therefore also for HO theories.

 However, not all believe neglect is a deficit of visual consciousness. Sometimes it 

is claimed to be merely a disorder of attention (see Lamme 2006; Block 2007; and 

especially Jacob & Vignemont 2010). This is plausible given the lesioned area’s 
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participation in an attentional network (Mesulam 1999; Bartolomeo, Thiebaut de 

Schotten & Doricchi 2007). Sometimes prefrontal neglect (as opposed to neglect caused 

by parietal damage) is thought to consist of a deficit in the planning and execution of 

motor actions towards objects in the neglected hemifield (Liu et al. 1992; Mesulam 1999; 

Verdon et al. 2010). Consider also that, if neglect involved the lesioning of an integral 

area, then it is hard to explain why it occurs only in one hemifield at a time (i.e., there is 

no “bispatial neglect”): If neglect did involve damage to an integral area, we would 

expect that, in cases of bilateral damage to the area in question, there would be a loss of 

visual consciousness for the entire visual field; but such results are never found.24

  Nonetheless, of the lesion evidence offered in favor of HO theories, hemispatial 

neglect shows the most promise. Whether or not it should be considered evidence for HO 

theories is an issue deserving further exploration. It is clear, however, that there are many 

obstacles to overcome before it could serve as such. Given this, and because the other 

prefrontal lesion evidence reviewed above (in 3.3.1) seems not to include instances in 

which an integral area has been damaged, the prefrontal lesion evidence overall appears 

to count against HO theories.
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with large bilateral prefrontal lesions who was only minimally responsive to stimuli. However, 
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akinetic mutism does (see 1.3.1).



 There is, however, one question remaining to be addressed. What explains the 

apparent minor deficits in visual consciousness some prefrontal patients appear to have, if 

not the damaging of an integral area? This question is answered next, in the course of 

looking at other empirical data thought to support HO theories.

1.3.2.2 Prefrontal activity and visual consciousness

Another line of evidence that has been taken to support HO theory consists of studies 

showing correlations between visual consciousness and activity in the PFC. For one 

example, we consider another visual masking study, one conducted by Lau and 

Passingham (2006). Often when a stimulus is masked, subjects nonetheless 

unconsciously perceive it. In the present study, such unconscious perception was 

demonstrated by subjects’ ability to perform above-chance when asked to identify the 

target stimulus in a forced-choice question. Lau and Passingham used fMRI to compare 

the neural activation in those cases where subjects reported seeing the target stimulus 

with those in which they reported not seeing it. On average, the dlPFC showed 

significantly more activation when subjects reported seeing the target stimulus. 

Intriguingly, Lau and Passingham also identified two masking intervals at which 

performance was matched between those who consciously perceived the target and those 

who unconsciously perceived it. The experimenters again found increased activation of 

the dlPFC when the subject consciously perceived the target.

33



  Other studies have the same flavor. Dehaene and colleagues (2001) found that 

masked and unmasked words brought about roughly the same amount of activation in 

visual areas. Unmasked words, however, also brought increased activity in the PFC. In 

another experiment, Sahraie and colleagues (1997) scanned the brain of blindsighted 

subject GY while presenting motion stimuli to either his blind or non-blind hemifield.25 

Increased activation of the dlPFC was found in those cases where GY reported being 

conscious of motion. Other data are available showing similar associations between 

visual consciousness and the PFC (Lumer, Friston & Rees 1998; Marois et al. 2004; 

Maniscalco et al. 2009).26

 There are three prominent interpretations one might have of these correlational 

data, along with the apparent deficits in visual consciousness prefrontal lesions 

sometimes seem to cause (those looked at in the last subsection). According to the first 

interpretation, these data show that the PFC activity is necessary for visual consciousness 

(Sahraie et al. 1997; Sergent & Dehaene 2004; Maniscalco et al. 2009; Lau 2010): PFC 

activity correlates with a stimulus being consciously perceived because PFC activity is 

what is directly responsible for the stimulus being consciously perceived. Such an 

interpretation is of course friendly to HO theories (Kriegel 2007; Lau & Rosenthal 2011), 

as it is open to the HO theorist to argue that, in those cases where the stimulus is 
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26 For papers that include reviews of data suggesting a close relationship between the PFC and 
visual consciousness, see Rees, Kreiman & Koch 2002; Dehaene & Changeux 2011.



conscious, the increased PFC activation reflects the production of an extra HO state, the 

HO state responsible for the stimulus being perceived consciously.

 In another interpretation, the PFC plays an indirect role in determining what 

visual states become conscious, but is not necessary for the having of visually conscious 

states. It could be the case, for example, that activity in non-PFC areas (probably 

extrastriate sensory areas) is sufficient for constituting visually conscious states (Pollen 

1995; Zeki 2003; Block 2005; Lamme 2006) (at least if certain other background systems 

are functioning normally).27 The PFC, while not being necessary for consciousness, could 

use feedback connections to modify activity in sensory areas, perhaps by biasing neural 

competition (Mack & Rock 1998). In such a manner, the PFC could help determine 

which visual states end up being conscious without being necessary for the having of 

conscious states (Pollen 2008). Thus, in those cases where there is increased PFC 

activation, this reflects the PFC influencing activity in the visual areas, which in turn 

explains why some particular stimulus was perceived consciously. 

  In a third interpretation, the PFC is neither necessary for consciousness nor helps 

to indirectly determine which visual states become conscious. Rather, the PFC only plays 

a role in producing reports about visual states, ones that were already conscious (Prinz 

2000; Zeki 2003; Block 2005). As in the previous interpretation, the activity of sensory 

areas is said to be sufficient for constituting visually conscious states. It is only when a 

subject needs to produce a report about a visually conscious state that the PFC is 
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involved. The proponent of this interpretation can argue that, in those instances where a 

conscious representation of a stimulus is especially fleeting (as when a mask is 

employed), the PFC has to make more of an “effort” to successfully bring that conscious 

representation into a report. This, then, is what explains the extra PFC activity in those 

cases where the subject reports the stimulus to be conscious.

 So we have three prima facie plausible interpretations of the data showing 

connections between the PFC and visual consciousness. One of them hypothesizes the 

PFC to be necessary for consciousness (and therefore possibly contain integral areas), 

two of them do not. Which should we prefer? Well, the PFC lesion data we examined in 

1.3.1 and 1.3.2.1 showed lesions to the PFC do not bring about the kind of deficit in 

visual experience we would expect if the PFC was necessary for visual consciousness. 

This is strong evidence for the idea that the PFC cannot be necessary for visual 

consciousness. So we should prefer either of the interpretations not holding the PFC to be 

necessary for visual consciousness.

 I will put this another way, appealing to the asymmetry between confirmation and 

disconfirmation (Popper 1959). In the case of data showing connections between PFC 

activity and visual experience, what we have is a confirmation of the hypothesis that the 

PFC is necessary for visual experience: If it were true that the PFC is necessary for visual 

experience, then we should see such correlations (Lau 2008). But we should also expect 

such correlations if it were the case that the PFC is merely able to modify visual 
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experience, or merely able to determine what contents show up in reports. So the data 

confirm these hypotheses as well.

 However, in the case of the PFC lesion data surveyed in the last two subsections 

(1.3.1 and 1.3.2.1), what we have is a disconfirmation, and therefore falsification, of the 

hypothesis that the PFC is necessary for visual experience: If the PFC was necessary for 

visual experience (and therefore perhaps contained integral areas), then lesions to the 

PFC should, at least in some cases, bring about striking changes in one’s visual 

experience. But prefrontal lesions do not bring about such changes. Given this, the PFC 

lesion data cannot be reconciled with any interpretations in which the PFC is necessary 

for visual experience. And so we should prefer either of those interpretations not holding 

the PFC to be necessary for visual experience. 

 Given that the PFC would contain integral areas only if it were necessary for 

visual experience, then the data showing connections between visual experience and PFC 

activity do not help the HO theorist. This means that, if the PFC lesion data are to not 

count strongly against HO theories, then there should be some flaw in the reasoning 

advanced so far. In the next and final section, we consider whether this is the case.
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1.4 Objections

Above I assumed that, if an integral area was disabled, this would bring about striking 

deficits in one’s visual experience. But there are two reasons one might doubt this. The 

first concerns the possibility of there being more than one integral area: If, though an 

integral area had been disabled, there was still another functioning integral area, then the 

person would continue to have conscious states. Perhaps this could mask the loss of an 

integral area. The second reason concerns the ability of brain areas to sometimes take on 

the function of lesioned areas (a form of “neuroplasticity”): Maybe some of the subjects 

in the lesion studies we examined above did actually have an integral area damaged, but 

did not experience deficits in visual experience because some other brain area had taken 

on the job of producing (the right kind of) HO states.

 In addition, one might wish to re-open the issue of whether there might be integral 

areas outside of the PFC, on the basis of the lesion data discussed above. The idea here 

would be that the ability of subjects to perform normally on visual examinations is 

evidence for them still having the ability to monitor their mental states, and therefore 

produce HO representations. Perhaps whatever brain area (or network of areas) that 

account for this ability is outside of the PFC. If this was the case, we would need to see 

the results of lesions to this area before thinking we had a strong case against HO 

theories.

 Below, I discuss these three objections.  
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1.4.1 An extra integral area would not prevent deficits in visual experience

I discussed above how the dlPFC is considered by many HO theorists as a prime 

candidate for being an integral area, and we also saw how even bilateral lesions of the 

dlPFC fail to bring about deficits in visual consciousness. However, Kriegel has argued 

that, if the dlPFC was lesioned, but no deficits in consciousness resulted, this would not 

necessarily show it is not an integral area, because it might be that “the dlPFC is not the 

only seat of higher-order representations, and when it is incapacitated, another brain area 

can still produce such representations”(2007:910). If this is a possibility, then perhaps the 

prefrontal lesion data examined above do not disconfirm HO theories. One could argue 

that, though the prefrontal lesion data contain instances in which an integral area has been 

disabled, the subjects do not experience deficits in visual consciousness because of the 

presence of another functioning integral area or areas.28

 To assess this objection, let us introduce the idea of “redundancy”: If, at time t, 

there are two HO representations H and H*, which both have some lower-order state L as 

their content, then let us say that H and H* are redundantly representing L.29 Now, the 
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superficially) different version of HO theory, one in which it is but one HO state that provides for 
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each have the same lower-order state as their content.



question we are considering is, when some integral area has been lesioned, could it be the 

case that the presence of an extra integral area (or areas) would prevent the appearance of 

some remarkable change in visual consciousness? It seems that it could prevent this only 

if there was significant redundancy of representation. More specifically, it could prevent 

this only if, prior to the lesion, a significant number of the lower-order states that were 

represented by the now-lesioned area had been redundantly represented by the extra 

integral area.

 To see why, let us consider what would happen if there was not significant 

redundancy. Since an integral area had been disabled, there would be a reduction in the 

number of HO states that are being routinely produced. If it was not the case that, prior to 

the lesioning, most of the lower-order states that the integral area had represented were 

redundantly represented, then the subject would now experience a deficit in visually 

conscious states. The subject’s ongoing visual experience would henceforth be bereft of 

many of the conscious states the integral area had made possible. Relative to what the 

subject’s visual experience had typically been like prior to the lesion, there would be 

gaps.

 Given this, if an extra integral area is to forestall the appearance of manifest 

deficits in one’s visual experience, there would need to have been significant redundancy 

of representation. How much redundancy? It is reasonable to think that all (or close to all) 

of those conscious states that had been represented by the now-lesioned area would need 

to have been redundantly represented by the extra integral area. 
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 However, we would be hard-pressed to find evolutionary justification for such 

widespread redundancy. Consider the richness of our visual phenomenology (see, e.g., 

Carruthers 2000: 221). It appears as if, to build up a visual experience such as the one we 

have, it would require many, many visually conscious states; meaning that, if some HO 

theory is true, building up a visual experience such as ours would require many, many 

HO states.30 Carruthers has argued that there is no evolutionary justification for so many 

cognitive resources being dedicated to the production of HO states (2000: 213-222, 

2007).31 Notice now that whatever merit this argument possesses will be amplified in the 

present case, for it seems even more unlikely that there would be justification for so many 

cognitive resources being dedicated — not just to the representation of lower-order states 

— but also to the redundant representation of these lower-order states.32

 In this subsection, we have been considering whether the presence of an extra 

integral area (or areas) would preclude the appearance of deficits in consciousness. But if 

there was not a great deal of redundancy in representation of lower-order states, then we 

can count on the lesioning of an integral area to produce noticeable lacunae in the 
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31 This, in fact, is Carruthers’ primary motivation for adopting a dispositionalist form of HO 
theory, according to which a mental state is conscious even if there is merely a disposition for an 
HO state to be formed about that mental state.

32 It has been argued that our visual phenomenology is not as rich as it seems (Dennett 1991; 
O’Regan 1992; Simons 2000; but see Block 2001), and some HO theorists have availed 
themselves of these arguments in hopes of minimizing the amount of HO states required for the 
typical visual experience (Weisberg 1999; Gennaro 2004; but see Carruthers 2000:299-301). 
Perhaps a similar strategy could be successfully adopted in responding to the problem of 
redundant representation that I have been raising in this subsection, but this remains to be seen.



subject’s visual experience. And it appears evolutionarily implausible that cognitive 

resources would be dedicated to such widespread redundancy.

1.4.2 Neuroplasticity would not prevent deficits in visual consciousness

Neuroplasticity is the general ability of the brain to reorganize itself in response to 

experience or damage (Grafman 2000). Because of neuroplasticity, sometimes a brain 

area that neighbors a lesioned area (or that is in the same location in the other 

hemisphere) will take on the function of the lesioned area. Neuroplasticity could give us 

reason for thinking that, even if the PFC contains integral areas, we should not 

necessarily expect prefrontal lesions to produce deficits in visual experience. This is what 

Kriegel seems to have in mind when discussing the fact that a cingulotomy (removal of a 

certain part of the ACC) does not affect consciousness. Kriegel argues that the ACC could 

nonetheless be an integral area, since it is possible that, “although the ACC performs 

monitoring functions in healthy subjects, the functions are recovered by another brain 

area if the ACC is incapacitated” (2007:910). Likewise, Lau and Rosenthal (2011) cite 

evidence that, in cases of unilateral damage, “the undamaged hemisphere can 

dynamically ‘take over’ and contribute to functions normally carried out by the damaged 

side”(2011:369). If these are possibilities, then perhaps there are integral areas in the PFC 

after all, the lesion evidence notwithstanding.

 When considering this idea, we should first note that the recovery of function 

would have to be complete (or near complete) if it were to prevent a subject with a 
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disabled integral area from having a notably different visual experience. This is for 

reasons similar to those discussed in the last subsection: If the recovery was not complete 

(or near complete), then HO states would not be produced in sufficient quantities, 

bringing about “gaps” in the subject’s ongoing visual experience. So, if neuroplasticity is 

to prevent striking deficits in the subject’s visual experience, it must enable a complete 

(or near complete) recovery of the ability to produce (the right kind of) HO states.

 While the powers of neuroplasticity are on occasion impressive, neuroplasticity 

probably would not be able to prevent striking deficits in one’s visual experience, 

especially for subjects in the prefrontal lesion studies. In younger patients, the powers of 

neuroplasticity are legendary. Vargha-Khadem and colleagues (1997) report on a child of 

nine who had his left cortical hemisphere entirely removed. Though the left hemisphere is 

normally where language abilities are predominantly localized, the child nonetheless 

learned to use and understand language within a few years of the operation. However, in 

adult subjects — like those in the PFC lesion studies — the effects of neuroplasticity are 

comparatively muted, and it is rare that a function lost due to a lesion is completely 

recovered (Frost et al. 2003). In many cases where an ability is regained, it is not due to 

neuroplasticity, but to what is known as “compensatory masquerade”: The subject has 

only the appearance of recovery, as he has learned how to succeed at tasks without 

relying on functions lost in the lesion (Grafman & Litvan 1999; Grafman 2000).

 Overall, it looks unlikely that neuroplasticity is powerful enough to have 

prevented the appearance of deficits in visual experience in the case of subjects in the 
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PFC lesion studies looked at above. This also brings to light what is missing in the 

evidence for “dynamic neuroplasticity” to which Lau and Rosenthal appeal (2011). In 

(Voytek et al. 2010), it was found that, in subjects with unilateral lesions, correct 

responses were often accompanied by increased contralesional activity (relative to 

controls) in the PFC, making it look as if undamaged areas were contributing to a task 

that was previously handled by the now-lesioned area. However, it was not the target of 

this study whether the undamaged PFC enabled a normal level of performance. But this is 

the kind of evidence we would need to provide reason for thinking neuroplasticity could 

prevent the appearance of deficits in visual experience after an integral area is damaged. 

 There is one other reason for thinking that, in the case of subjects in the PFC 

lesion studies looked at above, neuroplasticity had not prevented the appearance of 

deficits in their visual experience. We can guess that, if one of these subjects had a 

dramatic recovery in her ability to produce (the right kind of) HO states, she would 

probably also have had a dramatic recovery of whatever other functions were also lost 

because of the lesion.33 However, in the PFC studies discussed above, there is no 

evidence for anything like this: The subjects still suffer from significant deficits in 

executive dysfunction.
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1.4.3 Residual abilities to produce higher-order representations

The final objection comes from the observation that patients in the PFC lesion studies did 

not present with deficits during examinations of their visual abilities. Generally speaking, 

these examinations consist of asking subjects to produce reports about what they are 

seeing (e.g., what letters they see on a Snellen chart). One might think that performing a 

task like this would involve producing an HO representation of a mental state; namely, of 

that mental state that has the stimulus as its content. (According to this line of thought, 

reporting that there is — for example — a “Z” on the chart involves forming an HO 

representation of the visual state that has the “Z” as its content.) If this is true — the 

objection continues — and it is also true that subjects in the PFC lesion studies were able 

to perform tasks like these, then each of these subjects must have still had some brain 

area (or areas) able to produce HO states. And if these subjects have a brain area (or 

areas; I will stop saying this each time) able to produce HO representations, then perhaps 

the prefrontal lesion evidence does not yet count against HO theories. Before it did, we 

would need reason for thinking the area producing the HO states is not an integral area.

 The first question to ask about this objection concerns one of its key assumptions, 

which is that reporting on stimuli requires the forming of HO states. The idea here seems 

to be that, for one to produce a report about a stimulus, one needs not only a 

representation of the stimulus, but also a representation of the representation of the 

stimulus. But why think this? To me, this looks like it could be a case of mixing up what 

is required for reporting on a stimulus, with what is required for reporting that one is 
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perceiving a stimulus. And so it is not clear that, just because subjects are able to report 

on visual stimuli, they also must have some brain area able to produce HO 

representations.

 But let us put this concern aside, and just assume that reporting on a stimulus 

requires forming HO representations, so we may see what follows. If this were the case, 

then each of the subjects in the prefrontal lesion studies possessed some area able to still 

produce HO states. Let us refer to it as a spared area. The question arises now as to 

whether we should think that, in the case of the PFC-lesioned subjects, the spared area is 

in the PFC; since a spared area is not of help to the HO theorist if it is in the PFC: We 

saw reason above for thinking that there are no integral areas in the PFC. So the objection 

depends on whether it is plausible that the spared area is outside the PFC.

 Before considering this issue directly, it should be noted that nothing prevents us 

from holding that it is some area in the PFC that is responsible for subjects’ residual 

ability to produce HO states. There are two different ways this might be the case. First, 

the spared area could be some prefrontal area other than the lesioned area. Given the 

PFC’s association with monitoring activities, it is of course plausible that the spared area 

would be in PFC. Second, it could be that the spared area is the lesioned area itself. This 

could happen if the damaged area still had a partial ability to produce HO states. Such a 

subject, while unable to produce the same volume of HO states as before, could still 
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generate reports about her mental states.34 In sum, it looks like we need not appeal to 

areas outside the PFC in order to explain subjects’ ability to report on their perceptions.

 On the other hand, if the possibility of a spared area outside of the PFC is to help 

the HO theorist, it need be plausible that there is a potential integral area (or network of 

areas) outside the PFC. This returns us to the topic of 1.2.1, which concerned where in 

the brain we should expect (the right kind of) HO states to be produced. As we saw 

above, many commentators have thought that any such areas will be in the PFC, since 

this is where monitoring duties are performed. However, given subjects’ retained ability 

to report on their mental states, one might wish to re-visit the issue of whether (the right 

kind of) HO states could be produced without the PFC. After all, what I presented in 1.2.1 

looked more like reasons for thinking that the PFC is likely involved in producing (the 

right kind of) HO representations, rather than reasons for thinking that areas outside the 

PFC are not able to. And one might observe that, for a more decisive case against HO 

theories, it is the latter task that needs accomplished.

 Indeed, one higher-order theorist (Gennaro 2012) — mindful of some of the 

prefrontal lesion data examined above — has offered a tentative case for there being 

integral areas outside of the PFC, suggesting that the PFC is required only for the 

production of HO states that have other HO states as their target (that is, for the making 

of HO states themselves conscious). There is not space here to give his multiple 
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produce HO states in the same quantity), and also have the ability to report that she was 
experiencing such deficits; thereby allowing her condition to be discovered.



proposals fair treatment. However, it is worth noting that they come in two categories, 

neither of which I think are obviously helpful to the HO theorist. The first category 

includes scientific theories according to which the ACC is necessary for the having of 

conscious states (Damasio 1999; Newen & Vogeley 2003). However, as argued above, 

the ACC is probably not an integral area. The second category includes theories 

according to which it is recurrent neural activity within sensory areas that is necessary 

and sufficient for visually conscious states (Edelman & Tonini 2000; Bullier 2001; 

Pascual-Leone & Walsh 2001). But these sorts of views are sometimes thought to be in 

conflict with HO theories, presumably on the supposition that such activity would not 

involve the production of (the right right kind of) HO states (Block 2007; Lau & Brown 

2012). There are two issues that need to be worked out before we can see how this bears 

on HO theories. The first is whether such recurrent neural activity actually is necessary 

and/or sufficient for visual experience. The second is whether such activity plausibly 

involves the instantiation of (the right kind of) HO states. I leave this for future research.

 Let me close with one general observation. This is that it seems like those HO 

theories that build a lot of complexity into (the right kind of) HO state are most likely to 

be vulnerable to the argument presented in this paper. Consider, for example, higher-order 

thought theory (Gennaro 1996; Carruthers 2000; Rosenthal 2002). According to the way 

in which higher-order thought theory is commonly explicated, a mental state is conscious 

only if it is targeted by a conceptual and belief-like mental state. Furthermore, the to-be-

48



conscious state must be represented as a mental state of one’s self.35 Having a higher-

order thought, then, requires significant cognitive sophistication:36 One must be able to 

represent mental states; to represent oneself; and do all of this conceptually. Also, it 

involves building complex representations: One must be able to represent mental states as 

being mental states of oneself. Given the apparent cognitive sophistication involved in 

constructing a higher-order thought, and given that the PFC is where more sophisticated 

cognitive functions are thought to be carried out (Fuster 2002), it seems especially likely 

that, if higher-order thought theory is true, there are integral areas in the PFC. More 

specifically, it seems especially likely that the production of (the right kind of) HO states 

essentially involves one or more areas in the PFC. 
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to Rosenthal, “a mental state is conscious just in case it is accompanied by a non-
inferential...assertoric thought to the effect that one is in that very state” (2002:410). Carruthers 
holds that conscious states must be disposed to bring about an “activated belief (possibly a non-
conscious one) that I have M, and to cause it non-inferentially” (2000: 227). Gennaro says that a 
higher-order thought is “the thought ‘that I am in M’...What exactly is its content? Of course it 
involves reference to a subject (‘I’) and to a mental state (‘M’)” (1993:58).

36 Some higher-order thought theorists have attempted to minimize this conclusion (see Gennaro 
1993, 1996; Rosenthal 2002), in order to respond to philosophers who have argued that, if higher-
order thought theory was true, then infants and animals would not be conscious, since these 
beings lack the cognitive sophistication required for higher-order thoughts (Carruthers 1989, 
1992, 1999; Dretske 1995; Tye 1995). Generally speaking, the higher-order thought theorists in 
question have argued that the concepts used in a higher-order thought can be rather crude, 
including the concept of oneself, and so producing higher-order thoughts is not as cognitively 
demanding as we might first think.
 I think the arguments these HO theorists have offered are not able to make it look as if 
there could be areas outside the PFC that are able to produce higher-order thoughts. 
Unfortunately, I do not have space to go into this. I note, though, that nothing these higher-order 
thought theorists have said so far chips away at the most cognitively-demanding aspect of a 
higher-order thought, which is its complexity: A higher-order thought is a representation in which 
a mental state is represented as being a state of oneself.



 More generally, the lesson seems to be this: The more kinds of complexity an HO 

theorist builds into the right kind of HO state, the more problematic it will be that 

prefrontal lesions do not produce deficits in visual experience. On the other hand, an HO 

theorist that makes HO states not so cognitively demanding — e.g., by not requiring the 

mental states be represented as states of oneself — has a better chance of finding some 

area (or network of areas) outside of the PFC that might produce (the right kind of) HO 

states. If she is successful in doing so, she would have grounds for claiming that the 

prefrontal lesion data do not count strongly against her version of HO theory.

 However, even in the case of HO theories that do not build too much complexity 

into the right kind of HO state, it is no foregone conclusion that such a theory will be able 

to find some area outside of the PFC that qualifies as a potential integral area. Indeed, we 

saw above that it looks as if the best candidates for producing (the right kind of) HO 

states are areas in the PFC. And so finding a suitable brain area outside of the PFC might 

be difficult for HO theorists of any stripe. 

1.5 Conclusion

 

The starting point for this paper was the observation that HO theories are amenable to 

empirical confirmation or disconfirmation by lesion data. If some HO theory is true, then 

it should be the case that, when those brain areas that produce (the right kind of) HO 
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states are lesioned, this will bring about remarkable changes to one’s ongoing visual 

experience. Many researchers have thought that any areas producing HO states will be in 

the PFC. But it appears that areas in the PFC can be lesioned without producing the kinds 

of deficit in experience we would expect were it the case that an integral area was 

damaged. One might wish to explain these data in a way friendlier to HO theories, 

claiming that neuroplasticity, or the presence of more than one integral area, is the reason 

that these subjects fail to have deficits in visual experience. But I’ve argued that these 

sorts of explanation either suggest massive redundancy of representation, or overestimate 

the power of neuroplasticity. One might also suggest that subjects in the prefrontal lesion 

studies had retained the ability to produce HO representations, and use this as a reason for 

thinking that there is some brain area still a candidate for being an integral area. But I’ve 

argued that even if we grant that these subjects still possessed some area able to produce 

HO representations, this area would likely be in the PFC, hence not an integral area. I 

also considered evidence showing connections between PFC activity and visual 

experience. It was found that these data are compatible with explanations not 

hypothesizing the PFC to be necessary for visual experience, and I argued that these other 

explanations should be preferred, given the PFC lesion data. Overall, it appears as if the 

prefrontal lesion data constitute noteworthy evidence against HO theories, especially 

those HO theories that appear to require a cognitively sophisticated sort of HO state.
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CHAPTER 2: THE PROBLEM OF INEFFECTUAL REPORTS AND THE SEARCH 

FOR THE NCC

2.1 Introduction

Following a protracted absence in the mid-twentieth century, the scientific study of 

consciousness is now in full bloom. While a science of consciousness is far from 

complete, considerable progress has been made. Something currently pursued with 

enthusiasm is research into the neural correlates of consciousness (NCC), those areas (or 

processes) in the brain the activity of which is allied with conscious experience. 

However, a science of consciousness presents unique methodological difficulties.

 The primary object of study in a science of consciousness is, of course, 

consciousness itself. But what a subject experiences is something to which we lack 

access. It is only by having the subject report upon her experiences that we can discover 

this. The introduction of reports as an intermediary has epistemic consequences: It seems 

that, in any instance where a subject reports not having experienced something, it is 

possible the subject actually has, but was unable to report this.

 This possibility has produced debates concerning how to properly interpret 

important results in consciousness research. Consider inattentional blindness, an 

experimental phenomenon in which subjects under high attentional load fail to report 

upon a seemingly conspicuous object (a person in a gorilla suit!) passing through their 
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visual field. Having assumed such subjects are not conscious of the stimulus, some take 

these data to support attention being necessary for consciousness (Simons & Chabris 

1999; Mack 2003; Prinz 2007a, 2007b). Others, however, have argued these subjects do 

experience the target stimulus, but representations of the stimulus fail to reach levels of 

processing where report becomes possible (e.g., Wolfe 1999; Block 2001; Lamme 2004; 

Dretske 2007). Similar debates have arisen concerning the neuropsychological 

phenomena of hemispatial neglect and visual form agnosia (Clark 2007; Wallhagen 2007; 

Block 2007; Vosgerau & Newen 2008; Jacob & Vignemont 2010).37

 Running through each of these controversies is the issue of whether a mental state 

can be conscious in absence of its being cognitively accessed, a possibility for which 

Block has strenuously argued over the last few years (2005, 2007, 2011) — and which 

has had its share of detractors (Dennett 1995; Clark 2009; Brown 2011; Cohen & Dennett 

2011). In this paper, I assume that such unaccessed conscious states are possible,38 the 

aim being to point out one important way in which this would bear upon NCC research. 

Below, I argue that if conscious but unaccessed experiences are possible, this might mean 
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damage to visual processing areas. Subjects suffering from hemispatial neglect consistently fail to 
acknowledge objects appearing in half their visual field (usually the left) (see Driver & 
Vuilleumier 2001) (we look at hemispatial neglect in more detail below). Subjects with visual 
form agnosia are unable to perceive the shape of objects (Milner & Goodale 1995/2006).

38 More specifically, I assume that it is possible that there are in principle inaccessible conscious 
mental states (what this means is precisified below, in 2.4). This goes beyond the position that 
Block sometimes says he holds, which is that it is possible that a mental state can be conscious in 
absence of its being accessed, as long as that mental state is at least potentially accessible. It is 
questionable, however, how stable such a position is (Brown, personal correspondence): Once 
one embraces the idea that mental states can be conscious in absence of their being accessed, it is 
not clear what justification one has for delimiting this to only potentially accessible mental states.



that a complete science of the NCC is foreclosed to us. More specifically, I argue that the 

possibility of such experiences precludes our ability to rule out brain areas from being 

NCC. (At least in the case of phenomenal consciousness,39 which — as I explain below 

— seems the target of most NCC researchers.)

 Here is why. The standard method for ruling out a brain area from being an NCC 

— what I will refer to as the received method — works by finding numerous instances in 

which the content of a brain area appears absent from subjects’ experiences, and inferring 

from these instances that the brain area is not an NCC. But suppose there is some brain 

area the contents of which, for whatever reason, are never accessible to the mechanisms 

of report. Since content in such a brain area is inaccessible, subjects would be expected to 

always indicate such content to be not conscious, whether or not it actually is. Because of 

this, when it comes to an inaccessible brain area, reports cannot provide evidence against 

it being an NCC. I will refer to this as the problem of ineffectual reports.40 Below, I argue 

that the problem of ineffectual reports means that the received method cannot be used to 

rule out inaccessible brain areas from being NCC.

 The problem is bigger than this, however. As just discussed, implementing the 

received method involves collecting numerous instances in which subjects report the 
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it (see, e.g., Nagel 1974; Chalmers 1996). There is for example, something it is like to have pangs 
of hunger, or to see the red of a firetruck. Experiences like these are what phenomenal 
consciousness refers to. (The concept of phenomenal consciousness is elucidated further in what 
follows.)

40 I note that something looking like the problem of the problem of ineffectual reports is described 
in Block 2007. His proposed solution to it is discussed in 2.4.3.



content of some brain area to be not conscious. But a good explanation as to why subjects 

consistently give such reports is that content in that brain area is always inaccessible to 

the mechanisms of report. If so, then the problem of ineffectual reports arises, and such 

reports cannot be considered as evidence for that being area being not an NCC. In sum, in 

the very process of implementing the received method, we lose the evidential value of 

those reports we had hoped to use to show a brain area is not an NCC. The received 

method undermines itself.

 This, at least, is what I argue below. The paper proceeds as follows: In 2.2, I 

describe what the current focus of NCC research is, and explain in more detail how the 

received method is carried out. I also discuss how the received method is reliant upon 

(what I refer to as) negative reports, reports in which a subject indicates some content C 

is not a part of her experience.41 In 2.3, I discuss how a negative report about some 

content C underdetermines whether C is or is not conscious. In 2.4, I first argue that 

negative reports concerning content in an inaccessible brain area cannot provide evidence 

for that content being not conscious (this being the problem of ineffectual reports); I then 

argue that the received method undermines itself because of its reliance on negative 

reports. In 2.5, I look at possible solutions to the problem of ineffectual reports, arguing 

that most of them cannot work without making the same (or similar) assumptions to those 

that the problem of ineffectual reports has already indicted. I conclude that the problems I 
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is not something I address in this paper. Below, I describe more precisely what is supposed to 
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lay out in this paper shall continue to bedevil NCC research unless and until we have 

independent reason for thinking accessibility is necessary for consciousness. I also 

caution against a few tempting but probably insufficient ways to try and provide such 

reason.

 Since its inception, there has been skepticism as to whether we can have a science 

of consciousness. Recently, ground has been gained against the skeptic. We seem to have 

found some traction, for example, on the issue of how one might disentangle the neural 

mechanisms of consciousness from those underlying access to one’s own mental states 

(Block 2007, 2011; Shea 2012). These and other successes could make one optimistic we 

will eventually resolve all of the methodological problems plaguing a science of 

consciousness. However, when it comes to the problem that I point out in this paper, I am 

not so confident that a resolution is to be found. Recent successes notwithstanding, a 

complete science of consciousness might nonetheless remain out of reach.

2.2 NCC research and the received method

This section provides background for what comes later in the paper. It starts with a 

discussion of what the goal of most current NCC research seems to be, which is to find 

the neural correlates of phenomenal consciousness — more specifically, the neural 

correlates of the content of phenomenal consciousness — and how this seems in service 
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of the larger goal of finding the neural natural kind of consciousness After this, I describe 

the received method for ruling out brain areas from being NCC, and provide two 

examples of its usage.

2.2.1 Research into the neural correlates of (phenomenal) consciousness

An area of scientific research into consciousness for which there is currently much 

enthusiasm is the neural correlates of consciousness (NCC). That the target is said to be 

the “correlates” of consciousness makes the term a bit of a misnomer, in that many 

researchers in the field are looking for something more than that which merely correlates 

with consciousness. It would be more accurate to say they are looking for those brain 

areas42 the activity of which actually forms the neural basis of conscious experience 

(Kanwisher 2001; Crick & Koch 2003; Block 2007; Miller 2007).43, 44 

 However, this leaves the target of NCC research ambiguous, since the term 

“consciousness” is understood in multiple ways (Block 1995; Chalmers 1995). To say 

one is “conscious” can mean, among other things, that one is awake, self-aware (i.e., self-
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neural basis of experience can — to some significant degree — be localized to certain specific 
brain areas. This paper joins them in this assumption.

43 The particular term “neural basis” is not used by all these researchers, but it is clear they have 
something along these lines in mind.

44 Speaking generally, we can understand the neural basis of some experience E to be whatever 
neural states would have been minimally sufficient for the occurrence of E (cf. Chalmers 2000): 
For any experience E, there will be a number of neural states that correlated with E, but which 
were not essential to its occurrence; it is intended that such mere correlates can be excised by 
defining neural basis in terms of minimal sufficiency.



conscious), or capable of introspection. Similarly, to say a person is “conscious of X” can 

mean that she is able to report upon X, she is perceiving X, she knows she is perceiving 

X, or she is attending to X. Given so many ways of understanding the term 

“consciousness,” how should it be understood for the purposes of NCC research?

 It appears that phenomenal consciousness is what most NCC researchers have as 

their target (see, e.g., Baars 1988; Milner & Goodale 1995/2006; Damasio 1999; Crick & 

Koch 2003; Lau 2010; but see Dehaene & Changeux 2004). Phenomenal consciousness 

refers to the experiential and subjective aspect some mental states possess: Some mental 

state is phenomenally conscious if and only if there is something it is like to be in that 

mental state (Nagel 1974; Block 1995; Chalmers 1995). Consider that both a camera and 

the human visual system are capable of registering the color blue. But something 

additional often occurs when the human visual system registers blueness: the blueness is 

something consciously experienced by the person. This is to say, the person has a 

phenomenally conscious perception of blueness. The same cannot be said of when the 

camera registers the blueness.

 It is phenomenal consciousness that gives rise to the difficult problems standing in 

our way of understanding consciousness (Chalmers 1995, 1996). It is because of this that 

there is such excitement surrounding NCC research: Perhaps a science of the NCC will 

succeed where other approaches have thus far failed, shedding light upon some of these 

long-standing problems (Baars 1988; Damasio 1999; Crick & Koch 2003; Lau 2010; but 
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see Chalmers 1996, Chap. 3).45 It looks, then, as if current NCC research is focused upon 

finding the neural correlates of phenomenal consciousness. These are also the focus of 

this paper.

 Besides this, much NCC research is focused on finding the content NCC, those 

brain areas which directly determine the content of our experience (Frith, Perry & Lumer 

1999; Chalmers 2000; Rees, Kreiman & Koch 2002; Crick & Koch 2003).46 More 

specifically, some brain area A is a content NCC if and only if representation of content C 

in brain area A (if certain background conditions obtain)47 is sufficient for content C 

being represented in consciousness.48 It could be the case, for example, that there is a 

brain area such that, whenever it represents a certain color, this directly results in the 

subject having an experience as of that color; if so, such an area is a content NCC for 

color experience. This paper is concerned with specifically the search for the content 

NCC.

 One more observation need be made about NCC research. Consider that the goals 

of NCC researchers include not just identifying those areas that are NCC as being NCC, 
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“the problem of qualia clearer,” it being “fruitless to approach this problem head on” (2003:119).

46 Content NCC are often contrasted with the background NCC, those neural systems whose 
activity correlates with general modes of consciousness — such as dreaming, being wide awake, 
or being disoriented — and which some researchers believe to probably reside in the upper brain 
stem (e.g., Crick & Koch 2003; Block 2009).

47 For example, it might be necessary for the background NCC (described in fn. 10) to be 
operating as they should.

48 A more rigorous formulation of what a content NCC is would employ the idea of minimal 
sufficiency (see fn. 8).



but also ruling out those that are not.49 (Below, we will consider some examples of 

researchers pursuing the latter goal.) That there would be a goal to exclude brain areas 

from being NCC is as it should be: If NCC research is to shed light on the nature of 

phenomenal consciousness, part of what we need to know is what kind of neural activity 

is essential for conscious experience. Likely, finding this out requires being able to rule 

out brain areas from being NCC.

 I will explain. Plausibly, locating the content NCC is not the ultimate goal of NCC 

research. This, rather, would be to find what we might refer to as the NCC, the kind of 

neural activity that is present when and only when there is conscious experience.50 

Following Block (2007), we can refer to this as the neural natural kind of 

consciousness.51 In the case of visual consciousness, hypotheses concerning what this 

might be include recurrent loops between the primary and extrastriate visual cortex 

(Lamme 2006; Block 2007; Gennaro 2012), synchronized activity between prefrontal and 

visual areas (Kriegel 2007), and attended representations at an intermediate level of 
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color experience (Zeki 2003), and that V5 is the basis of motion experience (Block 2007). 
Instances of hypotheses that are concerned with ruling out brain areas from being NCC include 
the idea that V1 fails to be an NCC (Crick & Koch 1995; Prinz 2000; Rees, Kreiman & Koch 
2002), and that the dorsal visual processing stream fails to be an NCC (Milner & Goodale 
1995/2006; Clark 2001, 2007).

50 It is of course possible that there could be more than one type of neural activity that is 
sufficient for conscious experience, a complication I leave aside for time being. The issue is 
discussed in 2.4.3.

51 The notion of a neural natural kind with which we will be working in this paper is more 
precisely described that Block’s, so this particular way of understanding it should not be 
attributed to him. The relation between his notion and the one employed here, and the importance 
of it for the issue we explore in this paper, are discussed further in 2.4.3.



visual processing (Prinz 2000, 2012). Now, when it comes to hypotheses such as these — 

ones concerning what the neural natural kind of consciousness is — it is incumbent upon 

the proponent of such a hypothesis to show that the kind of neural activity in question is 

not only sufficient for visual consciousness, but also necessary. But showing that some 

kind of neural activity is necessary for visual consciousness involves finding instances in 

which brain areas both lack the hypothesized neural natural kind, and fail to be NCC. 

Plausibly, such instances are the most important (only?) kinds of confirmations one could 

have of such a hypothesis, and finding such instances requires the ruling out of brain 

areas from being NCC.52

 There is more to say about why a science of the NCC requires the ruling out of 

brain areas. The issue is revisited in due course (in 3.4.3). In the meantime, I summarize 

the main points of this subsection. The first is that current NCC research is primarily 

concerned with finding the content NCC, those brain areas forming the basis (and not 

mere correlates) of the content of consciousness; more specifically, of phenomenal 

consciousness. The second point is that the ultimate goal of NCC research seems to be to 

find the neural natural kind of consciousness, and that this likely requires the ruling out 

of brain areas from being NCC. It is this latter task with which we are concerned in this 
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52 Consider, for example, Prinz’s AIR (“Attended Intermediate-level Representations”) theory 
(2000, 2012). This theory says that representations become conscious when and only they are (a) 
attended to, and (b) at an intermediate level of processing. Naturally, this theory cannot be 
considered well-confirmed until it is shown, among other things, that low- and high-level 
representations (even when attended) are not sufficient for consciousness; and showing this will 
likely require evidence for representations in low- and high-level brain areas never being 
conscious (i.e., ruling out such brain areas from being NCC).



paper. Next, we look at the methodology commonly used to gather evidence against a 

brain area being an NCC.

 

2.2.2 The received method for ruling out brain areas from being NCC

As just discussed, much current NCC research is concerned with finding the content 

NCC, those brain areas that directly determine what one consciously experiences. The 

method by which we are to find the content NCC is usually conceived of as content 

matching: One locates the content NCC by finding those brain areas that systematically 

match our experiences in content (Chalmers 2000; Noe & Thompson 2004).53 

Justification for this is found in what is known as the “isomorphism constraint,” which 

says that it is nomologically necessary that any brain area forming the basis of some 

experience E have the same representational content as E. A content-matching method 

has intuitive appeal: Say we found a brain area, such that each time it represented content 

C (e.g., redness), the subject had C represented in her experience. It seems this would 

present prima facie reason for thinking that such a brain area at least sometimes forms the 

neural basis of experiences with content C (Noe & Thompson 2004).

 More to present purpose, content matching also provides a way to rule out brain 

areas from being NCC, something to be accomplished by finding mismatches in content 

between experiences and brain areas. This method also has intuitive appeal: Say some 
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53 It should be noted that Noe and Thompson do not advocate the content-matching method; their 
2004 is an extended critique of it.



brain area was representing C (e.g., greenness) while the subject was having an 

experience that did not include content C (she was instead, say, experiencing redness). It 

would be odd to think that, in such a case, the brain area in question was part of the 

neural basis of that experience. Because of this, a mismatch in content between an 

experience and a brain area is evidence against that brain area being an NCC. 

Furthermore, if the content of some brain area were shown to systematically mismatch 

the experience of subjects, one might think that this is prima facie reason for believing it 

is not an NCC. I will refer to this latter idea — that one rules out a brain area from being 

an NCC by finding multiple54 instances of it being involved in content mismatches — as 

the received method for ruling out a brain area from being an NCC.55 Soon, we look at 

two examples of the received method. First, however, some neuroscientific background is 

necessary.

 Something widely accepted in vision science is that the cortical visual system 

consists of two anatomically distinct processing pathways, known as the dorsal and 

ventral streams (Morel and Bullier 1990; Baizer, Ungerleider & Desimone 1991; Young 
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54 Strictly speaking, one instance of a content mismatch is sufficient for showing a brain area is 
not an NCC (or — more cautiously —  not the neural basis of some type of experience [say, color 
experience]). This is because a content mismatch violates the isomorphism constraint, something 
I am assuming holds with (at least) nomological necessity. We are, however, currently limited in 
our ability to determine the precise content of both experiences and brain areas. This means that, 
in any given case where something looks like a content mismatch, we probably cannot be sure it 
actually is. Because of this, it will likely require an accumulation of content mismatches before 
we have reason for thinking a brain area is probably is not an NCC.

55 I note that the received method is nothing explicitly used in NCC research. Nonetheless, I take 
the reasoning embodied in the received method to be frequently at work in NCC research, if only 
implicitly (see, e.g., Chalmers 2000; Prinz 2000; Rees, Kreiman & Koch 2002).



1992). On the basis of lesion studies and psychophysical experiments, these two streams 

are thought to be — to some significant degree — functionally distinct (Milner & 

Goodale 1995/2006; Jacob & Jeannerod 2003): Roughly speaking, the ventral stream 

identifies objects and provides conceptual representations of them to be used in goal-

oriented cognition, whereas the dorsal stream prepares visual information to be used in 

motor actions towards objects. The ventral stream, for example, recognizes a hot cup of 

coffee as being a cup of coffee, and being hot, whereas the dorsal stream provides the 

representations used to carefully pick it up without spilling any. Besides being 

functionally distinct, it has also been argued that only one of the two streams, the ventral 

stream, is an NCC (Milner & Goodale 1995/2006; Clark 2001, 2007). Important evidence 

against the dorsal stream being an NCC comes from a number of psychophysical 

experiments, ones in which the visuomotor systems appear unaffected by visual illusions 

that are consciously experienced.56

 For one example, consider the following experiment carried out by Aglioti, 

Goodale, and Desouza (1995; see also Haffenden & Goodale 1998). In the Titchener 

illusion, two circles are each surrounded by an annulus, one consisting of larger circles, 

the other of smaller circles. Though the interior circle on the left appears larger than the 

one on the right, they are of identical size. Their apparent difference in size is an illusion 
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56 Other important evidence comes from the results of lesions to the dorsal stream. Damage to 
superior parietal areas produce optic ataxia, an deficit in performing fine-grained motor actions 
(like grasping a doorknob); apparently, though, their visual experience is left intact (Perenin & 
Vighetto 1988). However, for reasons discussed below (in fn. 23), I will not be considering lesion 
evidence in this paper.



created by the left interior circle being surrounded by smaller circles than the one on the 

right. Aglioti and colleagues constructed an interactive version of a Titchener illusion by 

placing plastic disks upon on a table. Subjects were asked to pick up each of the central 

disks, and it was found that their grip apertures were identical whether they picked up the 

circle on the left or on the right: Their visuomotor systems were unaffected by the 

illusion. Given that the illusion is consciously experienced by the subjects, and that it is 

the dorsal stream providing the veridical visual representations used in motor actions, this 

looks like a content mismatch between the dorsal stream and the experience of the 

subjects; and therefore evidence against the dorsal stream being an NCC.

 Of course, this study in itself is not enough to show that the dorsal stream is not 

an NCC.57 But the idea behind the received method is that an accumulation of apparent 

content mismatches between the dorsal stream and conscious experience could provide 

reason for thinking that it is not an NCC. Indeed, there are a number of other 

psychophysical experiments also showing the visuomotor systems not to be fooled by 

consciously experienced visual illusions. Apparent dissociations between the contents of 

consciousness and those of the dorsal stream have been shown in studies utilizing a 

hollow face illusion (Kroliczak et al. 2006), Ponzo illusion (Brenner & Smeets 1996; 

Ellis, Flanagan & Lederman 1999), the Roelofs effect (Bridgeman, Peery & Anand 

1997), and forms of induced illusory motion (Bridgeman et al.. 1979; Bridgeman, Kirsch 

& Sperling 1981; Wong & Mack 1981; Goodale, Pelisson & Prablanc 1986). Assuming 
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many of these apparent content mismatches are genuine, one might think there is a good 

case against the dorsal stream being an NCC. Such is the insight upon which the received 

method is based.

 For another example, consider the many apparent content mismatches used to 

argue against the primary visual cortex (PVC)58 being an NCC. Some of the best known 

experiments in NCC research are a series of single-cell studies utilizing a binocular 

rivalry paradigm (Logothetis and Schall 1989; Leopold and Logothetis 1996; Sheinberg 

and Logothetis 1997). In these experiments, neural activity in the PVC was shown to 

remain relatively stable during binocular rivalry, this being in contrast to the oscillation 

between two visual images experienced by the subject. Another study of the PVC showed 

that very fine gratings — ones subjects describe as looking like a uniform field — 

produce aftereffects in the PVC reflecting the orientation of the grating (He & MacLeod 

2001). The PVC has also been shown to represent flickering colors subjects appear to not 

consciously perceive (Gurr & Snodderly 1997). Like the case of the dorsal stream, this 

amassing of apparent content mismatches between the PVC and conscious experience 

appears to gradually increase our justification for thinking the PVC is not an NCC (cf. 

Chalmers 2000; Rees, Kreiman & Koch 2002).

 At least at first, the received method looks like a powerful tool to have at our 

disposal in NCC research: Given the isomorphism constraint, evidence for consistent 
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58 The primary visual cortex — as the name would suggest — is the place where a majority of 
visual information first enters the cortex. It is shortly after the information leaves the primary 
visual cortex that the visual processing stream bifurcates into the ventral and dorsal streams. (It is 
also referred to as V1.)



content mismatches between a brain area and experience seems to provide strong 

evidence against that brain area being an NCC. It is not merely the case, however, that the 

received method is attractive. Rather, it is hard to imagine a successful science of the 

NCC not employing it. This is something made evident both by the frequent use of 

content mismatches in NCC research, and a lack of alternative methodologies.59 If this is 

right, then any reason for doubting the effectiveness of the received method is also reason 

for doubting that we can have a complete science of the NCC. Later, I outline what I take 

to be a serious problem for the received method. Before doing so, though, we first look at 

the root of the problem.

2.3 Underdetermination by report

It is commonly thought any scientific investigation of consciousness requires the use of 

reports. This is something no less true when it comes to the received method. However, a 

report is but an indirect measure of the contents of consciousness. Its being an indirect 

measure opens up an epistemic space in which a problem appears: In any case where a 
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59 One alternative method for ruling out a brain area from being an NCC would involve the use of 
lesion studies. One might, for example, take the fact that a brain area can be damaged without a 
change in one’s experience to indicate that the brain area is not an NCC. Chalmers, however, has 
argued that using lesion studies is “methodologically dangerous” (2000:32). I happen to think his 
concerns do not apply to the use of lesion studies in the way just described. Nonetheless, using 
lesion studies in this way still falls prey to the same problem I later point out for the received 
method, so I will not further discuss this alternative method for ruling out a brain area from being 
an NCC.



subject reports some content to be absent from her experience, there exists the possibility 

that such content is conscious (phenomenally conscious), but unable to be reported. In 

this section, I describe this problem, and its relation to the received method.

2.3.1 Reports and the received method

Something needed for any scientific study of consciousness is data regarding 

consciousness itself. But consciousness is private: While each person knows 

consciousness intimately, it is but with one’s own experience one can be acquainted 

(Nagel 1974). This poses a problem for a scientific study of consciousness, since science 

is often construed as admitting what is publicly observable as evidence (see, e.g., Hempel 

1952; Fiegl 1953; Popper 1959; Railton 1985; Baars 2003; Dennett 2003). How then can 

such data be gathered about consciousness? There has been broad agreement in how this 

question has been answered: It will be reports that constitute the publicly available 

evidence we have about consciousness (see, e.g., Baars 2003; Jack & Roepstorff 2003; 

Chalmers 1998, 2004). We gather data about consciousness by having subjects tell us 

about their experiences.

 It is worth recognizing that consciousness is not the only scientific object about 

which we cannot directly gather data. Consider electrons, or dinosaurs. In this regard, 

consciousness can be viewed as just another theoretical posit (Boring 1933). Often when 

a theoretical entity is brought into a scientific theory, efforts are made to “operationalize” 

it (Bridgman 1927): The unobservable entity is defined in terms of what is observable. 
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The motion of an electron, for example, is equated with a path created in a cloud 

chamber. In the case of consciousness, it is natural to operationalize it using some kind of 

reportability criterion (what constitutes a report being broadly construed).60 This is 

something that has been done, sometimes explicitly (Chalmers 1998, 2004; Baars 2003; 

Prinz 2007a), more often implicitly.

 In the case of the received method, we need what I will refer to as negative 

reports: instances in which a subject reports some content C is absent from her 

experience (or gives a report reasonably construed as indicating C is absent from her 

experience).61 The received method requires specifically negative reports because of its 

use of content mismatches. A content mismatch is an instance in which some brain A is 

representing content C, though C is not represented in the subject’s experience. But we 

cannot know C is not represented in a subject’s experience unless the subject gives a 

negative report about C. In the case of the dorsal visual processing stream discussed 
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60 That is, the idea of a “report” should not be equated with verbal report. As the term is 
commonly used in psychology, one can report consciousness of a stimulus through the push of a 
button, a raising of the hand, a nod, and so on; depending on what arrangement the experimenter 
and subject have worked out.

61 The parenthetical clause is meant to provide some latitude as to what we consider a negative 
report. More specifically, it is to say that negative reports include not only those instances in 
which a subject directly reports some content C to be not conscious, but also instances in which a 
subject gives a report from which we could reasonably infer that she would — if asked the right 
question — directly report C to be not conscious.
 For example, when a subject in the Aglioti et al. experiment discussed above reports the 
two physically identical circles to appear of a different size, that subject has not directly reported 
the veridical dorsal stream content to be not a part of her experience. Rather, it seems reasonable 
to infer from her (non-verbal) report that such a subject — if asked the right question — would 
directly report the veridical content to be not a part of her experience. That is, if she were asked 
whether the circles appeared to be the same size (as would be the case if the dorsal content were 
conscious), she would say “no.”



above, for example, what we need for a content mismatch is evidence that the contents of 

the dorsal stream are absent from subjects’ experiences. The only source of such evidence 

comes from reports indicating that they are having an illusory experience of the interior 

circles in the Titchener stimulus.

 As we can see, the received method is reliant upon negative reports. Next we look 

at a problem any use of negative reports might face.

 

2.3.2 The problem of underdetermination by report

Over the past decade, the reliability of negative reports have increasingly been called into 

question, usually in context of experimental phenomena such as inattentional blindness or 

visual form agnosia (Wolfe 1999; Lamme 2004, 2006; Block 2007; Dretske 2006, 2007; 

Wallhagen 2007). To see why, let us look at the neuropsychological disorder known as 

hemispatial neglect.

 In hemispatial neglect, a patient with damage to his right inferior parietal cortex 

consistently fails to acknowledge items appearing in the left half of his visual field 

(Driver & Vuilleumier 2001).62 A hemispatial neglect patient might eat none of the food 

on the left half of his plate, or not notice that the left half of a sketched house is on fire. In 

part because the parietal cortex plays a role in directing attention, the disorder is thought 
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62 This is a simplified way of understanding hemispatial neglect. For example, sometimes neglect 
is object-based: It will not be items in the left part of the patient’s visual field that are neglected, 
but rather the left half of individual objects. Also, neglect can occur for objects in the right part of 
the visual field, but this is more rare, and results from lesions to the left parietal cortex. However, 
a detailed understanding of hemispatial neglect is not necessary for our purposes.



to be attentionally based. Usually, though, hemispatial neglect is regarded not only as a 

disorder of attention, but also of consciousness: Many commentators take the hemispatial 

neglect patient to be not conscious of items in their left visual field (Driver & Vuilleumier 

2001; Koch & Tsuchiya 2007; Prinz 2007a; Vosgerau & Newen 2008).

 For others, this conclusion is too hasty. When the hemispatial patient fails to 

acknowledge an object, perhaps there is an experience of it, but a lack of access to the 

experience prevents its being reported (Lamme 2006; Block 2007; Jacob & Vignemont 

2010). One might predict such a lack of access, given the impairments of attention 

involved in inferior parietal damage. Moreover, it is clear some of these patients are 

processing information about the neglected objects (Driver & Mattingley 1998; Driver & 

Vuilleumier 2001). If, for example, a hemispatial neglect patient is shown both a picture 

of a house the left half of which is on fire, and a house the left half of which is not on fire, 

and asked which house he would prefer to live in, the subject often chooses the one not 

on fire (Marshall & Halligan 1994). Similarly, a neglected face has been shown to bring 

about activation in a high-level visual area (the fusiform face area) comparable to what is 

seen when normals report having an experience as of a face (Rees et al. 2000).63 But 

these are no decisive considerations, since it is commonplace in cognitive science that all 

manner of stimuli is processed unconsciously. Besides, one might wonder whether this is 
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63 This latter example is actually an instance of visual extinction, a disorder which is closely 
related to hemispatial neglect, also resulting from inferior parietal damage (Driver & Vuilleumier 
2001). Patients suffering from visual extinction fail to acknowledge an object on the left if 
presented simultaneously with an object on the right.



even coherent: Could there be a conscious experience of the neglected object, though the 

object is something the patient failed to acknowledge?

 Here, it is helpful to appeal to Block’s distinction between access and phenomenal 

consciousness (1995, 2002). Phenomenally conscious mental states, the reader will 

remember, are those for which there is something it is like to be in them. There can be, 

for example, something it is like to have a perception of a two-by-four piece of wood, to 

experience its light brown color, graininess, and rectangular shape. The concept of 

phenomenal consciousness points at this experiential aspect some mental states have.

 Access consciousness is meant to pick out a kind of availability some mental 

states (including at least some phenomenally conscious ones) have: Some mental state is 

access conscious if and only if it is poised for use in the rational control of action 

(importantly, including the making of reports). Mental states that are access conscious 

can figure into higher, goal-oriented kinds of cognition. If your representation of the 

above two-by-four, for example, were access conscious, you might realize you are seeing 

a two-by-four, or think to yourself you have something that would work as a doorstop. Or 

you might tell someone who was looking for a piece of wood where he could find one. 

But none of this is possible if the representation of the two-by-four is not access 

conscious. While the perception might leave detectable traces in your mental life — 

perhaps you would be primed to think of wood, carpentry, or some such — the content of 

the perception could not be used in rational control of action — or be reported.
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 (Whether there can be phenomenally conscious states that are not also access 

conscious is something of current debate.64 However, as discussed in the introduction, I 

am putting such debates aside in this paper, and taking it as an assumption such states are 

[nomologically] possible. The issue is revisited in the conclusion.)

 Let us return to hemispatial neglect. When we left this topic, we were wondering 

how it could make sense to say that, though the neglect patient has failed to acknowledge 

an object, there was nonetheless an experience of it. The distinction between access and 

phenomenal consciousness shows how this is coherent: Though the subject is not able to 

use information about the object in rational and voluntary control of his behavior 

(because such information is not access conscious), there is nonetheless an experience (a 

phenomenal experience) of the object and its properties. There might be, for example, an 

experience of the shape of the flames licking the house, or the greenness of broccoli on 

the left side of his plate. Nothing — and this is the important point — about him failing 

to produce a report about an object on the left side of his visual field entails that there is 

not a phenomenally conscious experience of it.

 What we see here is a general problem for negative reports: Consider any instance 

in which a subject gives a report indicating some content C is not conscious, though C is 
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64 Commentators giving arguments suggesting that phenomenal consciousness and access 
consciousness cannot come apart (though not always using these particular terms) include 
Dennett 1995; Chalmers 1996, 1997; Kriegel 2006; Clark 2007, 2009; Brown 2011; Cohen & 
Dennett 2011. Those giving arguments suggesting they can come apart include Wolfe 1999; 
Lamme 2006; Dretske 2006, 2007; and Block 2007, 2011.



represented somewhere within her brain (as is the case in hemispatial neglect). In such a 

scenario, the subject’s report underdetermines which of two possibilities obtain:

(A) Content C is not phenomenally conscious

(B) Content C is phenomenally conscious, but cannot show up in a report because 

it is not access conscious

This could be problematic. We would like to use negative reports about some content C 

as evidence for C being not phenomenally conscious, but there exists the possibility that 

the negative report results from its merely being not access conscious. And, in any such 

case, a negative report would mislead. Call this the problem of underdetermination by 

report.

 Of course, the mere fact that there is such underdetermination is not necessarily 

make it problematic. It is one thing to show that some theory T is logically consistent 

with the data collected so far, it is another to show that it is reasonable to believe that T is 

true (cf. Laudan 1990). Several commentators believe the problem of underdetermination 

of report is worth taking seriously in the case of hemispatial neglect or inattentional 

blindness, but I take on that here. My aim, rather, is to point out how this 

underdetermination is pernicious towards our ability to rule out brain areas from being 

NCC. This is the issue to which we turn next.
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 (For the rest of the paper, I put aside the idea of access consciousness [in its place 

using the idea of content being accessible to the mechanisms of report]. Henceforth and 

unless noted, the term “consciousness” should be understood as synonymous with 

“phenomenal consciousness”).

2.4 The problem of ineffectual reports

I began the paper by pointing out how most current NCC research is focused on finding 

the neural basis of the content of phenomenal consciousness, and describing the received 

method for ruling out a brain area from being an NCC. Then I discussed how the received 

method is reliant upon negative reports, instances in which a subject indicates some 

content is absent from her experience. Next I discussed the problem of 

underdetermination by report, the possibility that, in any case where a subject makes a 

negative report about some content C, C actually is phenomenally conscious, just not able 

to be reported. In this section, we look at the way in which this problem threatens the 

received method, and in turn our having a complete science of the NCC.

 I start with a formal presentation of the reasoning upon which the received 

method is based. In using the received method to rule out some brain area A from being 

an NCC, one advances an argument like this:
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1. If brain area A is consistently involved in content mismatches, then A is 

probably not an NCC

2. Brain area A is consistently involved in content mismatches

C. Brain area A is probably not an NCC

Take Premise 1 as an assumption (though it seems well-supported by the isomorphism 

constraint).65 If Premise 1 is true, and if we empirically establish Premise 2 is true about 

some brain area A, it follows that A probably is not an NCC. So far, so good. However, 

whether there is a content mismatch in any instance is not something to which we have 

direct access. As seen above, this is something discovered only by using negative reports. 

Let us revise the argument to reflect this:

1. If subjects consistently give negative reports about content in brain area A, then 

A is probably not an NCC

2. Subjects consistently give negative reports about content in brain area A

3. Brain area A is probably not an NCC
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Stated thusly, I believe the received method faces formidable challenges. In this section, I 

explain why. The argument proceeds in two stages.

 First, I argue that Premise 1 is false in the case of any brain area the contents of 

which are never accessible for report, what I call an inaccessible brain area. More 

specifically, I argue that negative reports about content in an inaccessible brain area are 

no reliable indicator of that content actually being not conscious, meaning negative 

reports cannot provide evidence for an inaccessible brain area being not an NCC. I refer 

to this as the problem of ineffectual reports. In the second stage, I argue that any time 

Premise 2 is shown to be true about some brain area A, one has also shown Premise 1 is 

false about A, since a good explanation as to why one has found a large number of 

negative reports about content in a brain area would be that A is an inaccessible brain 

area. If so, the problem of ineffectual reports arises, and negative reports about the 

content of A cannot provide evidence for A being not an NCC.

 If what I argue in this section is right, then it looks as if the received method 

might fail in any case where it is used to show a brain area is not an NCC. Now we go 

more carefully through each stage of the argument.  
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2.4.1 The received method fails in the case of inaccessible brain areas 

In this subsection, I argue for the problem of ineffectual reports. Before doing so, I 

introduce two pieces of terminology.

 First, let us say that some brain area is inaccessible if its contents are always 

inaccessible to the mechanisms of report. The precise reason for which its contents are 

inaccessible is not important, since the problem of ineffectual reports obtains in any case 

a brain area is inaccessible (though I will use the example of neuroanatomical 

inaccessibility 66 in the coming subsection). What is important about inaccessible brain 

areas is that its contents can never be reported.67

 Here is the second piece of terminology: Say there is some datum D, and two 

mutually exclusive theories T1 And T2. If D supports both theories equally well, let us say 

that D is evidentially neutral between T1 and T2. More to the point (for present purposes): 

If D is evidentially neutral between T1 and T2, and there is no other datum available that 
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66 That is, instances in which a brain area A is inaccessible because of a lack of the right kind of 
connections between A and those brain areas constituting the mechanisms of report. This idea is 
elucidated further below.

67 More specifically, if some token of content C is represented in an inaccessible brain area A, 
then that token of C cannot play a direct role in the formulation of a report that has C as its 
content. This leaves open the possibility, however, that a subject might still give a “positive” 
report about C, one caused by a different token of C, and which is represented in some accessible 
brain area A* (that is, a brain area such that its contents are at least sometimes reportable).
 If one were under the impression that content was often passed, in an unaltered format, 
from brain area to brain area, it might seem that a lack of direct connections to the mechanisms of 
report would rarely preclude its being available for report. In almost all cases, however, 
information received as input to one brain area will, before becoming output, be reencoded into a 
format usable by the brain area to which it is sent, and thereby come to have distinct content 
(Crick & Koch 1998; Amaral 2000).



is not also evidentially neutral between T1 or T2, then we are no more justified in 

believing theory T1 than we are in believing theory T2. As an example of a datum being 

evidentially neutral, consider that the color tie the president is currently wearing is 

evidentially neutral between the hypotheses that it will rain in the next hour, and that it 

will not rain in the next hour. A datum not evidentially neutral between these hypotheses 

would be a cloudless sky, as it favors the theory that it will not rain in the next hour.68

 Now here is the argument:

 

1. In any case where some content C is represented in an inaccessible brain area, 

subjects will give negative reports about C, whether or not it is conscious

2. If some content C is such that subjects will give negative reports about C, 

whether or not it is conscious, then a negative report about C is evidentially 

neutral between the hypotheses that C is and is not conscious

C. A negative report about content C, where C is in an inaccessible brain area, is 

evidentially neutral between the hypotheses that C is and is not conscious

 

 Premise 1 is derived from the definition of an inaccessible brain area: An 

inaccessible brain area is one such that its content is never available to the mechanisms of 

report. Given this, when it comes to an inaccessible brain area, whether or not its content 
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is conscious has no effect on whether or not it is reported as being conscious; subjects 

will give negative reports about its content regardless. 

 Moving on to Premise 2. The general idea here is that, since negative reports 

about content in inaccessible brain areas is an (entirely) unreliable indicator of whether 

content in that brain area is conscious, such negative reports can neither provide evidence 

for nor against that content being conscious. To see why, let us back up a bit. Remember 

the reason for which we resort to reports in a science of consciousness: The privacy of 

consciousness prevents our accessing what a subject is experiencing. This barrier was to 

be overcome by having subjects report upon what they are and are not experiencing. In 

the present case, the idea would be that a negative report about content C could be used 

as evidence for C being not conscious. This would be analogous to how a path through a 

cloud chamber is taken as evidence for an electron having that trajectory, or how Koplik 

spots are taken as evidence for a patient having the measles. However, as I explain 

presently, negative reports cannot provide evidence for content in an inaccessible brain 

area being not conscious.

 According to the way in which evidence is commonly understood (see, e.g., 

Hacking 1975), an observation of property P is thought to be evidence for some other 

property P* also obtaining if and only if P is a reliable indicator of P*, where reliable 

indication is grounded in some kind of covariation between the two properties. Koplik 

spots count as evidence for measles, for example, because Koplik spots frequently 
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accompany measles (and they accompany no other disease).69 It is natural to extend this 

reasoning, saying that the strength of evidential support that an observation of P provides 

for P* will, in at least certain cases, be a function of how reliably P covaries with P*. If it 

were the case, for example, that P obtains only if P* also obtains, it seems an observation 

of P would verify the hypothesis that P* obtains: One could be sure, on the basis of 

having observed P, that P* also obtains. Likewise, if P* had no covariational relationship 

with P — more specifically, if P obtains regardless of whether or not P* obtains — then 

an observation of P plausibly provides no evidence for either thinking that P* obtains, or 

for thinking that P* does not obtain. If the measles neither caused nor prevented Koplik 

spots, then an observation of Koplik spots would say nothing about whether or not the 

patient has measles. In the terminology used here, Koplik spots would be evidentially 

neutral between the hypotheses that the patient does and does not have measles.

 Returning to negative reports: The issue with which we were concerned is 

whether a negative report about content C is evidence for C being not conscious, in the 

case that C is in an inaccessible brain area. If what is argued above is correct, such reports 

can provide no evidence at all for this. Since content in an inaccessible brain area being 

conscious can have no effect (not even a probabilistic one) on whether or not C is 

reported as being conscious, such content is doomed to be the subject of negative reports; 

this being true regardless of whether or not C actually is consciousness. Negative reports 

about C will have no covariational relationship with content C being not conscious, and 
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therefore will be a (maximally) unreliable indicator of whether or not C is conscious. We 

must conclude that a negative report about content C, when C is an inaccessible brain 

area, is evidentially neutral between the hypotheses that C is and is not conscious.

 If all this is right, then we have arrived at the thesis for which I have been arguing 

in this subsection: For any brain area A, if A is an inaccessible brain area, then negative 

reports about its content provide no evidence for thinking C is not conscious. We can 

refer to this as the problem of ineffectual (negative) reports. If there is such a problem, 

then the first premise of the argument representing the reasoning behind the received 

method is faulty. The first premise said that we can infer that a brain area is probably not 

an NCC from its consistently being involved in content mismatches. But it instead looks 

as if negative reports about content in an inaccessible area offers no evidence for that 

content being not conscious; and therefore no evidence for it being not an NCC. In the 

case of the inaccessible brain areas, the received method fails.

 Now let us look, in light of the above observations, at the examples of the 

received method discussed earlier. We saw how there are numerous experiments in which 

subjects give negative reports about content in the dorsal visual processing stream. The 

content of their reports are mismatched with the content of the dorsal stream in that 

subjects report experiencing a visual illusion, though their visually guided motor actions 

are unaffected. However, if the dorsal stream were an inaccessible brain area, these 

reports cannot provide evidence for the dorsal stream being not an NCC. Such reports are 
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evidentially neutral between the hypothesis that its contents are and are not conscious, 

and therefore do not serve as reason for thinking that it is not an NCC.

 Similar reasoning applies to the primary visual cortex (PVC). Like the dorsal 

stream, we have numerous examples of apparent content mismatches between subjects’ 

experiences and the PVC: Subjects report a stimulus to look like a uniform patch of color 

even though the PVC represents it as being composed of fine gratings; subjects report not 

consciously perceiving colors that the PVC represents; and so on. But if the PVC were an 

inaccessible brain area, subjects would produce negative reports about its content whether 

or not it is conscious, and such reports would therefore fail to support the idea that the 

PVC is not an NCC.

 Indeed, there are neuroanatomical considerations in favor of the idea that these 

two brain areas are inaccessible, as both the PVC and dorsal stream have sparse or no 

connections to those areas in the prefrontal cortex often thought necessary for 

formulating reports (Felleman & Van Essen 1991).70 There is, however, a stronger reason 

for believing these brain areas are inaccessible, these being the negative reports 

themselves. This is the topic of the next subsection.
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2.4.2 The received method undermines itself

The received method relies upon the following principle: If subjects consistently give 

negative reports about content in brain area A, then we can infer A is probably not an 

NCC. We just saw reason for thinking this conditional is false when it comes to 

inaccessible brain areas. There is, however, a further problem, in that it looks like 

satisfying the antecedent of this conditional licenses an inference to A being an 

inaccessible brain area. If so, then the problem of ineffectual reports arises, meaning 

negative reports about content in whatever brain area is under consideration provide no 

evidence for it being not an NCC.

 I will explain. Say we have found that subjects consistently make negative reports 

about some brain area A. Consider now that, if A was an inaccessible brain area, this 

provides a good explanation as to why subjects consistently make negative reports about 

its content: The subjects consistently make such reports because the content of that brain 

area is always inaccessible to the mechanisms of report. On the other hand, if A were not 

an inaccessible brain area, we may very well lack any good explanation for the negative 

reports. Given this, if subjects consistently make negative reports about content in brain 

area A, we have reason for thinking A is inaccessible. 

 If this is right, then anytime we successfully carry out what the received method 

recommends, we also neutralize whatever potential evidence we had for a brain area 

being not an NCC. According to the received method, if we want to show some brain area 

A is not an NCC, we must find a number of instances of negative reports about content in 
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A. Once we have accomplished this, though, it seems we also have reason for thinking A 

is an inaccessible brain area. If so, the problem of ineffectual reports prevents the 

negative reports from providing any evidence for that brain area being not an NCC, since 

the negative reports become evidentially neutral between the hypotheses that content in 

that brain area is and is not conscious.

 For an example of this, we consider the PVC again. As seen above, there are 

many instances of subjects giving negative reports about content in the PVC: Subjects 

report experiencing binocular rivalry while activation in the PVC is unvarying; subjects 

report a field composed of fine gratings as appearing uniform to them, though the PVC 

represents the gratings; and so on. One might think (and some researchers have thought) 

that this abundance of negative reports provides reason for thinking the PVC is not an 

NCC. But what we have just seen is that the negative reports provide reason for thinking 

the PVC is an inaccessible brain area. And if the PVC is inaccessible (something for 

which we also have neuroanatomical evidence), then the negative reports are evidentially 

neutral between the hypotheses that content in the PVC is and is not conscious; and 

therefore cannot serve as evidence for the PVC being not an NCC. Similar observations 

would apparently hold in the case of the dorsal stream.

 We seem to have arrived at a kind of skepticism about our ability to rule out brain 

areas from being NCC. Shortly, we look to see whether there is some way to combat this 

skepticism. First, though, we discuss the implications of this for NCC research.
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2.4.3 Prospects for finding the neural natural kind of consciousness

What has been described so far in this section casts doubt on our ability to achieve a 

complete science of consciousness. As discussed above, probably the ultimate goal of 

NCC research is find the neural natural kind of consciousness (what we might call the 

NCC), the type of neural activity both necessary and sufficient for consciousness.71 But 

in order to confirm the idea that some neural property P is necessary for consciousness 

one needs to find instances in which some brain area A both lacks P and fails to be an 

NCC, and this requires being able to rule out brain areas from being NCC. (A more 

detailed treatment of this idea was given in 2.2.2.1.) If what was argued above is correct, 

and we are not able to rule out brain areas from being NCC, then it may be impossible to 

identify the neural natural kind of consciousness, qua that which is necessary for 

conscious experience.

 It could also be the case that we are unable to identify the kind of neural activity 

that is sufficient for conscious experience. Here is why. Assume that, somewhere down 

the road, we have found a number of brain areas of which we are reasonably sure they are 

NCC. It is possible — perhaps likely — that these brain areas will have more than one 

neural property in common. Let us refer to this group of neural properties as set S. In 

such a case, where S has more than one member, it will not be clear which members of S 

is (or are) that which is sufficient for consciousness. More specifically, it will be 
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indeterminate between numerous scenarios: It could be that one and only one member of 

S is individually sufficient for consciousness; it could be that all members of S, and no 

less than all of them, are jointly sufficient; it could be that the members of some subset of 

S are jointly sufficient; and so on. Call this the problem of too many candidates. The 

question arises, now, as to what kind of evidence could be used to solve this problem.

 Probably the most important kind of evidence comes from instances in which 

some brain area A both has neural property P (a member of set S) and fails to be an NCC, 

as this would falsify both (a) the hypothesis that P is individually sufficient for 

consciousness, and (b) the hypothesis that P, along with whatever other members of S are 

present in A, are jointly sufficient for consciousness. Another important source of 

evidence comes from instances in which some brain area A both lacks P and fails to be an 

NCC, as this would confirm the hypothesis that P is individually sufficient for 

consciousness, or is part of a set of properties that are jointly sufficient for consciousness 

(these other properties being whatever other members of S are also lacked by A). Both of 

these sources of evidence — the reader will has noticed — involve finding instances of 

brain areas we know to be not NCC. But what we saw above makes it look as if this is 

something we are unable to do, meaning we cannot avail ourselves of either line of 

evidence. And so, if it turns out that we eventually face a “problem of too many 

candidates,” we will lack means not only for finding the neural natural kind qua that 

which is necessary for consciousness, but also qua that which sufficient.
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 That this is the case also means that one proposed solution to the difficulty 

inaccessible brain areas present is unlikely to work. Block (2007) has argued that in the 

case of inaccessible brain areas, there is a clear path towards identifying each one as 

being either an NCC, or not an NCC (even if it is, in practice, difficult to implement).72 

First we would find a number of brain areas of which we were reasonably sure they are 

NCC. Then we examine these brain areas in order to try and discover the “neural natural 

kind” of phenomenal consciousness. This neural property P that we discover could in turn 

be used as a criterion for separating the inaccessible brain areas that are NCC from those 

that are not NCC, with some inaccessible brain area A being taken as an NCC if and only 

if it has property P.

 It should be obvious that this method cannot work until we have first found a way 

to rule out brain areas from being NCC, since it is only by doing this that we could find 

the neural natural kind, qua that which is necessary and sufficient for conscious 

experience. Now, it might be said that it is unclear whether Block has the same particular 

concept of a neural natural kind as the one with which we have been working. 

Nonetheless, such a method would not work, were we to understand a neural natural kind 

in any other way: It is not clear on what grounds some inaccessible brain area A’s having 

property P could be taken as evidence for A being an NCC, if we did not yet have reason 

for thinking that P is sufficient for consciousness; and it is similarly unclear on what 
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grounds A’s lacking P could be taken as an indication that A is not an NCC, if we did not 

yet have reason for thinking that P is necessary for consciousness. Overall, it looks like 

Block’s proposed method cannot work unless we already have some way of ruling out 

brain areas from being NCC. 

2.5: A consideration of alternative ways to rule out inaccessible brain areas from 

being NCC

In the previous section of the paper, I argued that we cannot use the received method to 

rule out brain areas from being NCC. The difficulty stemmed from the problem of 

ineffectual reports, which says that negative reports about content in an inaccessible brain 

area cannot provide evidence for an inaccessible brain area being not conscious. In this 

section, we look for other ways to rule out inaccessible brain areas from being NCC. First  

we consider at whether we could do so by letting an absence of evidence of 

consciousness serve as evidence of an absence of it. Then we look at whether an appeal to 

so-called superempirical virtues (e.g., parsimony, explanatory power) might provide 

reason for thinking that inaccessible brain areas are always not NCC. I argue that each of 

these options might lend only the most tentative support to the idea that we are justified 

in thinking that inaccessible brain areas are always not conscious.
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2.5.1 Assuming a brain area is not an NCC until we have positive evidence for it being so

It has sometimes been argued that, when it comes to attributing consciousness, a failure 

to find evidence of consciousness constitutes evidence of there being no consciousness 

(Huxley 1874).73 Were this right, we could take an “innocent until proven guilty” 

approach when locating the NCC, assuming each brain area is not an NCC unless and 

until we had evidence for it being so. Since evidence for an inaccessible brain area being 

conscious likely will be hard to come by, this would provide reason for thinking all 

inaccessible brain areas are not NCC.

 Adopting such an assumption could appear epistemically acceptable, since in 

scientific practice an absence of evidence (a “null result”) is often taken as evidence of 

absence. Its frequent use notwithstanding, such an inference is clearly not always justified 

(cf. Walton 1994). Take some instance in which one wishes to infer, from a lack of 

evidence for P, that P does not obtain. Plausibly, such an inference is justified only in the 

case that, if P did obtain, then we would likely have evidence for P. But this conditional is 

never satisfied when it comes to content in an inaccessible brain area: Such content’s 

being conscious does nothing to make it more likely that the subject will give a “positive” 

report about it. Given this, if we are considering content in an inaccessible brain, it looks 

unjustified to take an absence of evidence of consciousness as evidence of absence of 

consciousness.
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 However, one might argue that when it comes to consciousness, rejecting such an 

inference comes at great cost. We commonly assume that one’s spinal cord is not 

conscious, even  though we would find no evidence for this even if it were. The same is 

true of plants and rocks. Unless we are unjustified in believing these things are not 

conscious, when it comes to consciousness, an absence of evidence can serve as evidence 

of absence.

 There is, however, a key difference between the cases just mentioned, and an 

inaccessible brain area. A powerful intuition supports the idea that one’s spinal cord (or 

house plant, or pet rock) are not conscious, and it is likely because of this intuition that 

one feels justified in dismissing, as being epistemically insignificant, the fact that it 

would be impossible to gather evidence for our spinal cord being conscious. But there is 

no such pre-existing and powerful intuition in the case of brain areas, particularly when 

considering those in the cerebral cortex, as we have been in this paper.74 At the outset of 

NCC research, there was no standing presumption against lower-level visual areas like 

the PVC being conscious, nor was there such an assumption about those visuomotor areas 

constituting the dorsal stream. (Were this the case, it would be hard to explain why 

researchers have sustained empirical arguments against them being NCC.) Seeing as how 

there is no pre-existing intuition in favor of the idea that brain areas in the cerebral cortex 

are not conscious (probably in part because some of them obviously are), it seems 
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inappropriate to assume that one of these brain areas is not an NCC simply on the basis of 

a lack of evidence for it being so.

2.5.2 Using superempirical virtues

In 2.4, I described the problem of ineffectual reports, which says that negative reports 

cannot provide evidence for content in an inaccessible brain area being not conscious. 

One way of understanding this problem is in terms of empirical equivalence: When 

considering some content C that is in an inaccessible brain area, the hypothesis that C is 

conscious and the hypothesis that C is not conscious both predict C to be the subject of 

negative reports. Sometimes, when faced with the empirical equivalence of two theories, 

it is thought that one or more superempirical virtues can provide reason for preferring 

one of the two theories. The superempirical virtues include (among other things) 

parsimony, elegance, explanatory power, an ability to make novel predictions, and 

coherence with other theories. Perhaps an appeal to superempirical virtues could provide 

reason for thinking that consciousness is always absent in inaccessible brain areas,75 and 

thereby make up for the lack of empirical evidence.
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 In particular, we will concerned with whether the superempirical virtues could 

provide reason for preferring one of the following two hypotheses, the first being that 

consciousness is always absent in inaccessible brain areas, the second being that 

consciousness is sometimes present in inaccessible brain areas. Let us refer to the first as 

the absence hypothesis, the second as the presence hypothesis. When comparing the two 

hypotheses, some of the superempirical virtues look entirely neutral between the two. It is 

not obvious, for example, how the absence hypothesis could enable more novel 

predictions than the presence hypothesis, or provide more explanatory power. However, 

this leaves a number of superempirical virtues to carefully consider. I consider this a task 

going well beyond available space. Instead, I will here examine two of what seem to be 

the more promising; namely, coherence with other theories, and parsimony.

 Before looking at whether these two superempirical virtues might favor one 

theory over the other, one concern should be noted. This whether superempirical virtues 

can provide epistemic reasons to prefer a theory, and not merely pragmatic ones; that is, 

whether they can provide reasons for thinking that one of the two theories is more likely 

to be true, rather than merely reasons for thinking that one would be more advantageous 

to adopt (because, say, it is simpler, and therefore easier to use). When it comes to the 

present issue, the superempirical virtues need to provide epistemic reason for preferring 

one of the two hypotheses, but it has been argued that they can only ever provide 

pragmatic reasons (van Fraassen 1980). But we will set this aside. Instead let us 
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investigate whether, on the assumption that superempirical virtues can provide epistemic 

reasons, we can find reason to prefer the absence hypothesis.

 

2.5.2.1 Coherence with other theories

If the absence hypothesis was consistent with well-confirmed theories, but the presence 

hypothesis was not, this might provide reason to prefer the former. The strategy looks 

promising when one considers that the absence hypothesis fits better with some currently 

popular theories of consciousness. Consider, for example, global workspace theory, 

according to which content becomes conscious when and only when it is “globally 

broadcast” to numerous cognitive subsystems (Baars 1988, 2002; Sergent & Dehaene 

2004). Were global workspace theory true, probably all conscious content would be 

reportable, in virtue of its having been globally broadcast. If so, there could be no 

conscious content in inaccessible brain areas. Or consider higher-order theories of 

consciousness (e.g., Carruthers 2000; Rosenthal 2002; Kriegel 2009), according to which 

mental states are conscious if and only if it is represented (in a suitable way) by another 

mental state. If higher-order representation of content entails its being reportable (at least 

some versions of higher-order theory imply this; see Rosenthal 2002:410), then if there 

were reason for thinking higher-order theory true, there would also be reason for thinking 

content in inaccessible brain areas is always not conscious.

 As of yet, these theories have remained controversial. But let us assume that the 

usual criticisms of them are eventually overcome. Even so, it is not clear that either of 
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these theories lends support to the absence hypothesis, for reasons parallel to those 

constituting the problem of ineffectual reports. The theory that global broadcasting is 

necessary for consciousness, for example, may very well be empirically indistinguishable 

from the theory that it is not: Even in the case that the global broadcasting of some 

content C were not necessary for C’s being conscious, the global broadcasting of C would 

probably still be necessary for C’s being reported; if so, we should expect negative 

reports about non-globally broadcast content, regardless of its being conscious or not. 

And the same worry, suitably transposed, appears to develop when one tries to use 

higher-order theories to support the absence hypothesis.

 We have, of course, only looked at two theories here. It is possible that some other 

theory of consciousness — one not suffering from the same problem these two theories 

appear to — will cohere better with the absence hypothesis. Nonetheless, I think we have 

at least tentative reason for thinking coherence with other theories will not provide reason 

for preferring the absence hypothesis.

 

2.5.2.2 Parsimony

When two theories are empirically equivalent, it is sometimes thought that one should 

prefer the theory that posits less entities than the second; that is, the theory that is more 

parsimonious. Clearly the absence hypothesis — in one fashion or another — scores 

better on parsimony, since only the presence hypothesis holds content in inaccessible 
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brain areas is sometimes conscious. Perhaps considerations of parsimony would provide 

support for the absence hypothesis over the presence hypothesis.

 While arguments of behalf of a principle of parsimony have typically focused on 

providing global justification for such a principle, some philosophers have cautioned that 

there is no such justification to be found, and whether an appeal to parsimony is justified 

or not will vary according to the details prevailing in a particular case (Sober 1994). 

Given the uniqueness of consciousness as an object of scientific investigation, this seems 

a thought worth heeding, and so let us think carefully about whether parsimony is a 

compelling consideration when it comes to comparing the absence and presence 

hypotheses.

 Broadly speaking, there are two ways in which one theory can be more 

parsimonious than the other. If one theory posits less types of entities than the second, 

this is known as qualitative parsimony. Materialism is often thought more qualitatively 

parsimonious than Cartesian dualism, since the former posits only one kind of 

fundamental stuff. On the other hand, if one theory posits less individuals that are of the 

same type, this is known as quantitative parsimony. A theory which used, say, just ten 

particles to explain a set of data would be more qualitatively parsimonious than a theory 

requiring one hundred particles.

 The appeal to parsimony we are presently considering is one of quantitative 

parsimony: The issue is not whether to posit conscious content at all, but rather whether 

we should posit conscious content in inaccessible brain areas. Traditionally, appeals to 
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quantitative parsimony have been thought the much more controversial of the two (Lewis 

1973). Moreover, in some cases where its use has looked justified (Nolan 1997), 

quantitative parsimony has been thought to reduce to other superempirical virtues, such 

as explanatory power (Baker 2003). Whatever the case, it cannot be that appeals to 

quantitative parsimony are always appropriate, and I think that this should make us a bit 

cautious before accepting any such appeals.

 Consider, for example, an appeal to quantitative parsimony in the case of 

Cartesian (“substance”) dualism. Assuming that one has accepted dualism to be true, and 

that there therefore are non-physical minds, the question then arises as to how many non-

physical minds one should posit. A theory with quantitative parsimony in spades says that 

the only non-physical mind is my own. Given that I am surrounded by other intelligent 

and seemingly aware individuals, many of which possess what seems to be the essential 

hardware for a mind (a brain), quantitative parsimony seems to get the entirely wrong 

result here. And so it seems that an appeal to quantitative parsimony, at the very least, 

cannot always be justified.

 So what would determine whether an appeal to quantitative parsimony is 

appropriate? This I will not speculate upon, but I think a safe approach would be to 

accept such an appeal only when we have some independent reason for thinking it is 

appropriate; that is, if it meshes with background assumptions, coherence with other 

theories, empirical data, or the like. The question then arises as to whether there are any 

such considerations available in the present case, that of deciding between the absence 
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hypothesis and the presence hypothesis. So far, it looks like there are none, and so an 

appeal to quantitative parsimony should be tentatively rejected.

2.6 Conclusion   

In this paper, I argued that a complete science of phenomenal consciousness may be 

beyond our grasp. The problem comes from the fact that the received method appears to 

undermine itself. The received method recommends that, if we wish to show a brain area 

is not an NCC, we need numerous instances of subjects giving negative reports about its 

content. But a good explanation for such negative reports would be that content in the 

brain area in question is inaccessible. If so, the problem of the problem of ineffectual 

reports arises: Since subjects would give negative reports about the brain area’s content 

whether it was or was not conscious, the negative reports cannot provide evidence against 

its content being conscious; and therefore also cannot provide evidence against the brain 

area being an NCC. And so the received method looks bound to fail in any instance 

where it is implemented. Besides preventing us from ruling out brain areas from being 

NCC, this looks to foreclose the possibility of our attaining what is plausibly the ultimate 

goal of NCC research, to find the neural natural kind of consciousness.

 Throughout this paper, I assumed that it is at least possible that phenomenally 

conscious states might occur in the absence of being accessed. Of course, if this is not the 
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case, then what was argued above presents no difficulty for a science of consciousness. It 

follows that one potentially promising way to dispel the above problems is to find reason 

for thinking accessibility is necessary for consciousness. It is not clear how this is to be 

accomplished. One of the initially attractive ways to do this might have been to try and 

find adequate support for some theory of consciousness that entails accessibility to be 

necessary for consciousness. We saw above (2.5.2.1) that this faces difficulties similar to 

those presented by the problem of ineffectual reports. Perhaps there are other ways in 

which this might be accomplished, but I leave this for future research. Instead, I close the 

paper by cautioning against what I take to be two potentially tempting approaches.

 Before discussing them, I think it important to stress that what we are concerned 

with here is a metaphysical issue: We want to know whether it is possible that 

inaccessible conscious experiences exist. Given this, I think there are two kinds of 

considerations that are either irrelevant, or that we should at least be prima facie 

suspicious of.

 The first are conceptual considerations: One might wish to argue there are no 

inaccessible experiences because such things are not picked out by our commonsense 

concept of “consciousness.” But it seems foolhardy to assume, of any folk concept, that it 

is has correctly drawn a metaphysical line. Similarly, one might argue that a refined 

concept of consciousness should not count any purported inaccessible experiences as 

being conscious (Clark 2007, 2009; Clark & Kiverstein 2007). But it is difficult to 
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understand how re-engineering a concept could affect whether an entity (in this case, an 

inaccessible experience) actually exists or not. 

 The second are methodological considerations: Some might wish to argue that, 

because the existence of inaccessible experiences would entail our not being able to have 

a complete science of consciousness, there are no such things. In this vein, Prinz has 

argued that we must take reportability as the ultimate criterion for consciousness, as we 

otherwise we must “deny that we can rule out the possibility of conscious states in V1, 

the LGN, and the retina”(2007b:522). For sake of argument, let us assume this is correct. 

If so, this still only looks like an argument for the impossibility of a science of 

phenomenal consciousness (along the lines of what was discussed in this paper), but no 

convincing argument for the metaphysical conclusion that there are no inaccessible 

experiences.

 Naturally, I do not expect these hastily expressed thoughts to convince. But I at 

least hope to have made clear that there is no obvious bridge between the metaphysical 

issue with which we are presently concerned, and such conceptual or methodological 

considerations. This may dim our prospects for being able to show the impossibility of 

inaccessible experiences, and — if what I argued in this paper is correct — thereby dim 

our prospects for having a complete science of  consciousness.
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CHAPTER 3: A NEUROANATOMICAL ARGUMENT AGAINST VISUAL 

EXPERIENCE PLAYING A SIGNIFICANT ROLE IN MOTOR ACTION

3.1 Introduction

Common sense suggests that visual consciousness is essential to skilled bodily 

movements such as handling a hot cup of coffee or threading a needle. To most, it 

probably seems plain that the rich, detailed information present in visual experience is 

somehow indispensable to the success of fine-tuned bodily movements. When it comes to 

fitting key in lock, or walking a tightrope, it is not that visual consciousness is a mere 

pretty accompaniment to these skilled movements. It seems, rather, that it is what makes 

it go so well.

 Such, at least, is the view advocated by some philosophers, on grounds that the 

rich, detailed information one seems to find in visual experience appears especially well-

suited for use in fine-grained, real-time motor action (O’Shaughnessy 1992; Peacocke 

1992; Cussins 1998). Consider the experience of navigating a steep, rocky trail. To the 

seasoned hiker, picking one’s way through the obstacles is effortless. At the same time, 

one’s visual experience seemingly contains a rich and metrically precise representation of 

upcoming trail, including things such as the exact position of rocks and the trail’s 

changing pitch. Such detailed visual information looks well-suited for use in constructing 
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the precise motor actions required for traversing the uneven terrain. Similar observations 

could be made about other instances of precision motor action, such as handling a mug of 

coffee, or fitting a key in a lock. It is because of observations like these that some 

philosophers have hypothesized an intimate relationship to obtain between visual 

experience and fine-grained, on-line motor action. The view that there is such a link has 

been dubbed the thesis of experience-based control (Clark 2001), hereafter EBC.

 Over the last decade, Andy Clark has sustained an argument against EBC (2001, 

2007, 2009). Taking a cue from Milner and Goodale (1995/2006; Goodale & Milner 

1992; see also Jacob & Jeannerod 2003), Clark has argued that there is ample empirical 

data militating against the idea that visual experience and motor action are closely 

associated. Among this evidence are a number of lesion studies appearing to demonstrate 

visual consciousness to be neither necessary nor sufficient for precise, visually guided 

motor action. In addition, numerous visual illusions have been shown to affect a subject’s 

conscious experience of an object without compromising her performance of motor 

actions towards it. The sum of these data is a seemingly formidable case against EBC.

 However, Clark’s case rests on the assumption that there is, nowhere within the 

experience of subjects in these experiments, representations whose content matches the 

content of those representations driving visuomotor action. But also compatible with the 

evidence so far is the possibility that such content is within their experience, just as yet 

undiscovered. Recently, Morgan Wallhagen (2007) and Christopher Mole (2009) have 

argued that we should prefer such an explanation (cf. O’Regan & Noë 2001; Matthen 
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2005; Nudds 2007). If they are right, and there is such content within the experience of 

subjects, then perhaps it is this content being used in visuomotor action; in which case the 

tight link between visual experience and motor action is preserved.

 As described below, attempts to rule out there being such content appear to have 

been thus far unsuccessful. This might appear a gain for the advocate of EBC. However, 

if there being such content is to help EBC, it cannot merely be that such content matches 

the content driving visuomotor action. It need also be the case that such content is what is 

actually driving visuomotor action. In this paper, I describe how current neuroscientific 

data suggest this is not the case. In short, there appear to be no brain areas in the human 

visual system such that they produce representations both conscious, and directly 

involved in fine-grained, on-line visuomotor action.

 The rest of the paper is as follows. In 3.2, I review the lesion and psychophysical 

evidence offered against EBC. In 3.3, we look at the manner in which advocates of EBC 

have attempted to undermine this evidence, and how Clark’s primary response to these 

attempts seems to fall short of countering them. In 3.4, I review neuroscientific evidence 

relevant to assessing whether there might be conscious and motorically efficacious 

content within the experience of subjects, arguing that there looks to be no good 

candidate brain area for bearing such content. In 3.5, I consider possible objections to the 

argument that I presented against there being such an area.
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3.2 The dissociation argument against EBC

The bulk of this section consists of a presentation of evidence thought to cast doubt on 

EBC, and we turn to this momentarily. First, though, we precisify EBC, and familiarize 

ourselves with dual visual systems theory, this being the inspiration for arguments against 

EBC.

3.2.1 The thesis of experience-based control (EBC)

Above, we saw how some have argued that the kind of rich, detailed information 

seemingly76 presented in visual experience appears well-suited for use in precise, visually  

guided motor actions, especially ones requiring on-line correction, such as catching a ball 

or riding a skateboard (O’Shaughnessy 1992; Peacocke 1992; Cussins 1998). That this 

conscious information would be well-suited for this is thought to support visual 

experience having some intimate relationship with fine-grained, on-line motor action. 

Parties to the debate over EBC have taken the relationship as one in which the content of 

visual experience “controls and guides” these kinds of motor actions (Clark 2007; 

Wallhagen 2007). This control and guidance is typically taken to be direct, so that 

“conscious visual experience [is providing] the very information continuously used for 
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contested much as of late (see, e.g,, Dennett 1991, Chap. 11; Rensink 2000; Dehaene et al. 2006; 
but see Block 2001; Cohen 2002). In this paper, I simply take it as an assumption that at least the 
representations of objects with which we are motorically interacting are rich and detailed; though, 
of course, the possibility of them not being so might present a further problem for EBC.



visually based motor control” (Clark 2001:496). Given these and other observations made 

by those involved in the debate over EBC, we understand the thesis of EBC as follows:

EBC: Conscious visual experience directly guides fine-grained, on-line motor   

action77

This is the thesis we evaluate in this paper.

 One thing note about it is that it does not say only visually conscious states 

directly guide motor actions. It leaves open the possibility (actually, probability) that 

unconscious states also play a role (Wallhagen 2007). We can interpret EBC as saying 

that visual experience plays some significant role in the direct guidance of fine-grained, 

on-line visuomotor action.

 This is fine far as it goes, but what does “significant” mean? One possibility 

would be to hold that visual experience is what “typically” controls and guides fine-

grained, on-line visuomotor action (Clark 2007:573; Wallhagen 2007:542; Briscoe 

2009:428). However, here we will not commit to any one, more precise way of 
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previously, but rather to capture what I take to be the essential commitments of EBC, where EBC 
is meant to represent the commonsense view on the relation between visual experience and fine-
grained, on-line motor action. We have not labored over some of the issues Wallhagen did in his 
(2007), such as whether EBC would be satisfied if visual experience was merely involved in the 
setting of the gross initial parameters for a visuomotor action, rather than needing to be involved 
in the actual on-line guidance of it (p.544-47); we assume the latter in this paper. We also assume 
such guidance need be direct, whereas Wallhagen entertains the idea that EBC might be true even 
if such guidance were indirect (p.543).



understanding “significant.” Instead, we work with a seemingly plausible observation, 

which is that if visual experience plays some significant role in the control and guidance 

of fine-grained, on-line visuomotor action, then visual experience should be necessary 

and/or sufficient for fine-grained, on-line visuomotor action; or, rather, some suitable 

approximation of necessity and/or sufficiency. (Hereafter, I use “fine-grained, on-line 

visuomotor action” and “visuomotor action” equivalently, unless noted.)

 More specifically, the idea is that, if EBC is correct, and visual experience plays 

some significant role in visuomotor action, then at least one of the following two should 

be true: (A) Subjects with a degraded ability to consciously perceive those object 

properties important for visuomotor action (e.g., shape, size, position) also have a 

degraded ability to perform visuomotor actions (the necessity claim). (B) Subjects with a 

normal ability to perceive these object properties (and who have no primary78 motor 

deficits) also have a normal ability to perform visuomotor actions (the sufficiency claim). 

And so we can take evidence against either (A) or (B) to constitute evidence against 

visual experience playing a significant role in visuomotor action. This, at least, is the 

standard with which we evaluate EBC below.

 Another question to ask about EBC concerns what the term “conscious” means in 

it. Notoriously, “conscious” can be understood in multiple ways (Block, 1995; Chalmers 
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(e.g., paralysis due to damage to the motor cortex), rather than problems with input to the motor 
systems (e.g., motor difficulties brought about by damage to early visual areas, such as the 
primary visual cortex).



1995).79 However, in listening to how the thesis of EBC has been described, a natural 

interpretation emerges according to which EBC is a thesis concerning phenomenal 

consciousness (Nagel 1974; Block 1995; Chalmers 1995), where a mental state is 

phenomenally conscious if and only if there is “something it is like” to have that mental 

state: There is something it is like to walk barefoot on a shag carpet, to see the blueness 

of the sky, and it is experiences like these that is picked out by the concept of phenomenal 

consciousness. The thesis of EBC, then, says that it is phenomenally conscious contents 

that play some significant role in the guidance of visuomotor action. This, at least, is how 

EBC is understood for purposes of this paper.

 So much for precisifying EBC.80 Now we move on to take a look at the currently 

predominant neuroscientific theory of the human visual system.

3.2.2 Dual visual systems theory and arguments against EBC

To understand the origin of arguments against EBC, it is useful to familiarize ourselves 

with the inspiration for them, so-called dual visual systems theory. Let us gain some 

neuroscientific background. After light stimulates receptors in the eye’s retina, the 

receptors primarily send their signals to the lateral geniculate nucleus (an area in the 
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79 To say that a subject is “conscious of X” can mean that she is attending to X, able to report on 
X, is aware of perceiving X, or one of a few other things (for discussion, see Chalmers 1995, 
1996, Chap. 1). 

80  One more question to ask about EBC is under what conditions we should consider visual 
experience to “directly” guide motor action. We determine on an ad hoc basis below, in course of 
the presentation of my argument in 3.4.



thalamus), and from there on to the primary visual cortex.81 Upon leaving the primary 

visual cortex, the visual system divides into two semi-autonomous pathways known as 

the ventral and dorsal streams;82 the first projects to the temporal cortex, the second to the 

parietal cortex (Morel & Bullier 1990; Young 1992). The existence of multiple pathways 

in the visual system gave rise to dual-visual system theories, theories attributing distinct 

functions to the distinct processing streams (Schneider 1969; Ungerleider and Mishkin 

1982; Ungerleider & Haxby 1994). The currently ascendent dual-visual system theory is 

that of Milner and Goodale (1995/2006; cf. Jacob and Jeannerod 2003), who hypothesize 

that the ventral stream is closely associated with perception and goal-oriented cognition, 

while the dorsal stream provides the information used for visually guided motor action 

(but see, e.g., Pisella et al. 2006, 2009; Mcintosh et al. 2011). (We wait until below to 

look at the data upon which this theory is based.) Milner and Goodale’s theory also 

involves a less widely accepted claim, which is that conscious visual perception is 

confined to the ventral stream.83

 Whether this last claim is correct is of course important to evaluating EBC, since 

if it is, EBC is probably false: If the visual brain areas directly guiding fine-grained, on-
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81 Many of the receptors’ signals also go by what is known as the retinotectal pathway, a 
phylogenetically ancient route traveling through the midbrain and eventually terminating in the 
posterior parietal cortex, in areas that are part of the dorsal stream (discussed below).

82 To simplify the discussion, I have not mentioned area V2, which receives most of its 
feedforward input from the primary visual cortex (also known as V1), and is a major tributary to 
both the dorsal and ventral streams. V2 enters the discussion at a later point (in 3.4.3).

83 More recently, and during the question and answer session of a talk Goodale was giving, he 
expressed a willingness to allow the dorsal stream to perhaps be involved in some types of 
conscious experience, such as awareness of one’s motor actions.



line motor action (i.e., dorsal areas) do not produce conscious representations, then 

plausibly visual experience cannot be what is directly guiding fine-grained, on-line 

visuomotor action. And so one can argue against EBC by arguing that the areas in the 

brain where conscious representations are produced are distinct from the areas where 

motorically efficacious ones are produced. We could call this the neuroanatomical 

argument against EBC. 

 While arguments against EBC employ much of the same data used to support 

dual-visual systems theory, most do not take the form of the neuroanatomical argument.84 

Instead, the approach has been to offer evidence for a number of dissociations between 

visual experience and fine-grained, on-line motor action, and argue that the best 

explanation of the dissociations is that visual experience plays no significant role in 

visuomotor action (Clark 2001, 2007, 2009). We can refer to this as the dissociation 

argument, and this is to what we now turn. In 3.4, I develop a version of the 

neuroanatomical argument.
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of their arguing for dual-visual systems theory. According to Milner and Goodale (ibid., p.222), 
their contention that visual experience is confined to the ventral stream was mostly based around 
the case of DF (discussed below), and the phenomenon of blindsight (Weiskrantz 1997). I think a 
stronger neuroanatomical argument can be made by also appealing to the results of damage dorsal 
damage, and I develop such an argument in 3.4.



3.2.3 The dissociation argument against EBC

In this subsection, I give an overview of the empirical evidence against EBC. Speaking 

generally, two lines of evidence have been used to build the dissociation argument, the 

first being neuropsychological evidence (that is, studies of the effects of brain lesions), 

the second being psychophysical experiments involving visual illusions. We examine 

each in turn.

 The results of lesions to the ventral and dorsal streams seem to show visual 

experience is neither necessary nor sufficient for (fine-grained, on-line) motor action. 

Subjects with damage to the ventral stream can suffer from any of a variety of deficits in 

visual consciousness. Depending on the lesion location, ventral patients might be unable 

to experience color (Zeki 1990), or to visually recognize faces (Gross & Sergent 1992) or 

types of objects (Sacks 1985). At the same time, such subjects perform fluent motor 

actions towards objects. As an example, consider one ventral deficit, visual form agnosia, 

an inability to perceive object shape (Heider 2000). While

there are a few recorded cases of visual form agnosia (Benson & Greenberg 1969; Efron 

1969; Campion 1987), by far the most thoroughly studied is that of subject DF, a Scottish 

woman who sustained ventral damage when she was nearly asphyxiated by a faulty water 

heater while showering. What is remarkable about DF is her ability to perform precise 

motor actions towards objects the shape and orientation of which she apparently cannot 

perceive: In the “posting task,” the subject is asked to fit an envelope into a narrow slot, 

something DF is able to do at the level of controls. At the same time, however, she is 
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unable to report upon the orientation of the slot (Goodale et al. 1991; Milner et al. 

1991).85 In another study, DF could not identify the height of an obstacle she stepped 

over without difficulty (Patla & Goodale 1996). Other examples of DF displaying similar 

dissociations abound (for review, see Milner & Goodale, 1995:128–133).

 Overall, the results of lesions to the ventral stream, and the case of visual form 

agnosia in particular, speak against visual experience being necessary for visuomotor 

action. If it were, then a disruption of visual experience — as is involved in visual form 

agnosia — should also be a disruption of visuomotor action. But the disorder of visual 

form agnosia suggests otherwise.

 On the other hand, the results of dorsal lesions appear to show visual experience 

is not sufficient for visuomotor action. Subjects with lesions to the posterior parietal 

cortex suffer from optic ataxia, a deficit in the ability to perform visually guided motor 

actions towards objects (Perenin & Vighetto 1983, 1988). An optic ataxic will, for 

example, be poor at performing motor actions like those involved in the posting task. 

However, these difficulties appear not to extend to visual consciousness. An optic ataxic 

will, for instance, be able to verbally indicate the position or distance of an object that she 

is unable to accurately reach for. An optic ataxic can also perceptually distinguish a 

variety of irregularly-shaped objects, but not be able to properly scale her grip when 

asked to grasp one of them (Goodale et al. 1994). Were it the case that visual experience 
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was sufficient for visuomotor action, we would expect such subjects to have no such 

deficits, since they appear to enjoy normal visual consciousness; but this is not the case.

 Also acting as evidence against visual experience being necessary for visuomotor 

action are psychophysical experiments exemplifying more dissociations between visual 

consciousness and motor action. In the Titchener illusion, surrounding interior circles 

with rings of either smaller or larger circles can cause subjects to make mistakes in 

gauging their relative size. Aglioti and colleagues (1995) constructed an interactive 

Titchener illusion out of wooden disks placed on a table, asking subjects to both guess the 

size of the two central disks, and pick them up (see also Haffenden & Goodale 1998). 

Though subjects reported the disks to be of two different sizes, they would employ the 

same grip aperture for each when picking them up. In this experiment, the contents of 

consciousness appear to be dissociated from the contents driving motoric action. If this is 

right, then the contents of visual consciousness are probably not necessary for visuomotor 

action. Other, similar dissociations between visual consciousness and visuomotor action 

are found in experiments utilizing a variety of visual illusions, including the Ponzo 

illusion (Brenner & Smeets 1996; Ellis et al. 1999), the Roelofs effect (Bridgeman et al. 

1997), the hollow face illusion (Kroliczak 2005), and various forms of induced illusory 

motion (Bridgeman et al. 1979, 1981; Wong & Mack 1981; Goodale et al. 1986). 

 Overall, there seem to be two compelling lines of evidence to be used in a 

dissociation argument. First, the results of lesions confined to either the dorsal or ventral 

stream appear to reveal visual experience as being neither necessary nor sufficient for 
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visuomotor action. Second, a wide range of psychophysical experiments provide 

instances in which the contents of visual consciousness appear mismatched with those 

contents driving motor action, meaning such contents are probably not necessary for 

visuomotor action. Given these numerous and wide-ranging dissociations, one might 

think we should believe visual consciousness to play no significant role in the direct 

guidance of (fine-grained, on-line) motor actions, and that EBC is therefore false.

 Such is the conclusion of the dissociation argument. Let us clarify it in two ways. 

First, the dissociation argument leaves open the possibility that visual consciousness 

plays an indirect role in visuomotor action. Indeed, Milner and Goodale (1995/2006; 

Goodale 1998) have argued that the ventral stream (and therefore visual consciousness as 

well) is directly involved in the selection of the target objects to which motor actions are 

to be performed; it is just that the visual content that is actually used in the performance 

of the visually guided actions is handled by the dorsal stream. Second, the conclusion of 

the dissociation argument also does not say that visual consciousness never plays a direct 

role in some kinds of visually guided motor actions. There is evidence it might do so in 

conditions where movements are based on visual memory rather than current visual 

input, though the motor actions have less fine-grained accuracy than those not based on 

memory (Hu et al. 1999; Hu & Goodale 2000; but see Himmelbach et al. 2009). 

However, the conclusion of the dissociation argument does say that visual experience 

does not play the kind of central role in visuomotor action that untutored intuition would 
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suggest, in that it turns out that the rich, detailed content we find in experience is not 

what guides our fine-tuned, on-line visuomotor actions. 

3.3 Responses to the dissociation argument

The dissociation argument uses instances in which visual experience and visuomotor 

action come apart to infer that EBC is false. The dissociations are of three types. First, 

there are instances in which the content driving visuomotor action appears absent from 

visual experience: DF performs fluent visually guided reaching motions, but cannot 

report the form of objects. Second, there are instances in which the content driving 

visuomotor action appears mismatched with the contents of visual experience: In the 

Titchener illusion experiment, subjects reported the size of disks to be different though 

their motor systems treated them the same. Third, there are instances in which visuomotor 

action is impaired though subjects’ visual experiences appear normal: Optic ataxics can 

report the form and position of objects but are impaired in their ability to reach and grasp 

them. The first two types of dissociations count against the necessity claim, the third 

against the sufficiency claim.

 Responses on behalf of EBC have thus far been to just the first two types of 

dissociation, and therefore only defend against the threats to the necessity claim. This is 

also all we focus on in this paper. But it is worth mentioning the problem this seems to 
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present to EBC, that optic ataxia makes normal visual experience appear insufficient for 

visuomotor action (even in absence of any primary motor deficits). This is to say: A 

robust defense of EBC would require a response to the challenge optic ataxia presents to 

EBC, and (in my opinion) no adequate response has yet been given (but see Briscoe 

2009:434). However, we leave this issue aside.

 Responses on behalf of EBC have also thus far only focused on dissociations 

between motor action and form experience (experience of an object’s shape). This will 

also be the focus in this paper, though we will keep in the periphery the issue of whether 

experience of other kinds of visual experience (e.g., experience of an object’s shape, size, 

or position) might directly guide visuomotor action.

 Back now to the first two type of dissociations. In the case of each, the advocate 

of EBC has argued that content matching the content driving motor action is not missing 

from the experience of subjects, but is just unreportable, or otherwise hard to discover 

(Wallhagen 2007; Mole 2009; cf. Matthen 2005; Nudds 2007).86 Wallhagen claims that 

visual form agnosic DF must experience form, since she experiences color and texture, 

arguing that “if color and texture are present, then...features such as shapes and 

orientations must be present...minimally, as the boundaries of colored, textured 

regions” (2007:557; but see Mole 2009:1004-5). DF’s inability to report the form of 

objects is not due to a lack of form experience, argues Wallhagen, but rather an inability 
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responses provided by the other cited authors.



to bring form experiences under concepts, as would be necessary for report. Similarly, 

Mole claims that DF has some kind of demonstrative content within her visual 

experience, content such as “this way round,” when representing the orientation of the 

slot in the posting task (2009). But because this content is conscious “when (and only 

when) an action is in play” (ibid., p.1007), it is discoverable under only certain 

experimental conditions (such as those obtaining in Schenk & Milner 2006). Wallhagen 

and Mole resist the visual illusion data in like fashion, arguing there are multiple, 

inconsistent contents within the experience of subjects in these experiments, some of 

which match the content driving visuomotor action (see also Smeets & Brenner 2001). 

Let us refer to this idea — that there are, within the experience of subjects in the above 

experiments, contents matching the contents driving motor action — as the presence 

thesis. 

 While Clark has argued against the presence thesis in a few ways, his centerpiece 

response — and the one we here evaluate — is his “argument from agency” (2007, 2009; 

Clark and Kiverstein 2007).87 In approaching the argument, we start by observing that 

each of the scenarios Wallhagen and Mole describe involves the positing of 

(phenomenally) conscious visual contents that are difficult to find evidence for; let us say 
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that the contents are arcane.88 Assuming the posited contents exist, their being arcane is 

largely due to the subjects themselves having limited or no knowledge of them. DF, for 

example, reports that objects “seem to run into each other,” and that she finds it difficult 

to segment objects within her visual field (Milner, personal correspondence). But we 

would not expect reports such as these were it the case that DF knows of her (purported) 

form experiences.89 Similar observations could be made about the visual illusion data, in 

that subjects’ behavior gives no reason to suppose that they know of there being multiple, 

inconsistent contents in their experience.

 In the argument from agency, it is claimed that arcane contents such as these 

cannot be conscious. Borrowing from Evans (1982), Clark claims that some information 

is conscious only if it is of potential use to the reasoning agent, only “when [it] is 

poised...for direct and non-inferential use in the guidance of...rational 

action” (2009:1465; see also Clark 2007; Clark & Kiverstein 2007). Let us refer to this as 

the agency requirement.90 The idea here would be that, since the arcane contents 
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experienced, will nonetheless be hard if not impossible to bring into focus for report and 
description” (2009:1464).

89 There is one experiment (Schenk & Milner 2006) showing DF able to report on the form of an 
object if she does so while initiating a motor action towards it. As we see below, her being able to 
do so undermines the ability of the argument from agency to be used against Mole’s version of 
the presence thesis.

90 Clark (at least at times) actually takes the agency requirement to lay out both necessary and 
sufficient conditions for some information being conscious (2009:1465), but we need only 
evaluate it as a necessary condition for present purposes.



hypothesized by the advocate of EBC fail the agency requirement, they cannot be 

conscious, and therefore cannot help EBC.

 For now, let us assume the agency requirement is true. Even so, it may yet fail to 

rule out many of the arcane contents from being conscious. The agency requirement says, 

roughly, that some state is conscious only if it is available for rational control of action. 

Key here is the idea that it merely need be accessible for use in rational control of action, 

not that it is actually accessed for such use. To be conscious, a state need only be “at least 

momentarily poised in a way that makes it apt for use (though it need not actually be 

used) in...personal level reasoning, planning and...deliberate and goal-driven selection 

[of] action”(2009:1466). Thus Clark does not rule out the possibility of visually 

conscious states the content of which the subject fails to report upon (even when 

prompted), since it is possible that “elements that we don’t attend to or notice in our 

visual experience can be thus poised” (ibid., p.1465).

 If this is how the agency requirement is understood, it is too weak to rule out 

many of the posited arcane states from being conscious. True, a good case can be made 

for the form content Wallhagen attributes to DF not satisfying the agency requirement: If 

this form content is, as Wallhagen hypothesizes, not able to be conceptualized by DF, 

then plausibly they are also inaccessible for use in rational control of action. However, 

the remainder of the arcane contents posited by the advocates of EBC are better construed 

as being accessible (if not yet accessed). Mole (2009), for example, claims that DF does 

access (and report upon) the posited form experiences under certain experimental 
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conditions (viz., if she is asked to name the shape of an object she is currently reaching 

for, such as is the case in Schenk & Milner 2006). Mole also goes out of his way to 

explain how a subject in the Titchener illusion experiment might miss there being 

multiple, inconsistent contents in her experience, claiming that conflicts in content need 

not be obvious to the subject if the contents were demonstrative. But of course no such 

explanation would be needed if the contents were inaccessible. Similarly, Wallhagen’s 

positing of multiple, inconsistent contents appears, at the least, uncommitted to the idea 

that such contents are inaccessible. 

 In sum, the agency requirement looks too weak to rule out many of the posited 

arcane states from being conscious: It says that content merely need be accessible for it to 

be conscious, and many of the arcane contents posited by the advocate of EBC look as if 

they at least have the potential to be accessed. In response to this, the agency requirement 

could be strengthened, so that a state counts as being conscious only if it is accessed (and 

not merely accessible) for use in rational control of action. Were this how the agency 

requirement was construed, it would plausibly exclude many of the arcane contents from 

being conscious, since subjects thus far act largely unaware of them. However, it is a 

matter of ongoing debate whether content needs to be accessed before it can be 

phenomenally conscious (Dennett 1995; Block 2007, 2011; Brown 2011; Cohen & 

Dennett 2011),91 a debate looking to be resolved no time soon. And so a strengthened 
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agency requirement looks to do no better a job at showing the posited arcane content to 

be not conscious.

 I now move on to a second problem with the argument from agency. This is that it 

appears to infer a metaphysical conclusion from a conceptual claim. When we look 

closely at how the agency requirement is presented, it is always couched in normative 

terms: Thus Clark argues that arcane states are not conscious because “surely experience 

should...have more to do with agency than this,” and that “visual experience should be 

the experience of an agent” (2007:589, italics mine). Moreover, it appears a normative 

conceptual claim, the claim being that our concept of consciousness should not count 

arcane states as being conscious. Clark offers a few considerations in favor of this 

proposal. He appears to argue (in various places) that we should not count such states as 

conscious because our commonsense concept of consciousness would not do so;92 

because it would create irresolvable disputes;93 and because the idea of a conscious state 

not available for rational control of action is incoherent.94
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92  Writes Clark and Kiverstein: “...the notions of conscious experience and reasoned agency...are 
deeply intertwined...[such that] there are non-negotiable links between...conscious awareness and 
the...sweep of deliberate actions and choices available to a reasoning subject” (2007:503; italics 
mine). 

93 Writes Clark: “Such a critic, by endorsing the idea of experience as that which is somehow 
phenomenally present to what I dubbed the ‘bare agent,’ places the discursive goalposts in a most 
inaccessible position” (2007:589).

94 Clark argues that allowing for arcane experiences (like those considered above) “is to allow 
experience to occur in...informationally isolated islands within the overall agent-economy,” 
saying we “should ask ourselves whether this idea really makes sense”(2007:588). Elsewhere he 
writes “can we really make sense of...free-floating experiences, of...isolated islets of 
experience...not even potentially more widely available...as fodder for a creature’s rational 
choices and considered actions?” (2009:1466).



 If I am right, and Clark’s agency requirement is properly understood as a 

normative conceptual claim, then it is unclear how it casts doubt on the presence thesis. 

The presence thesis is a metaphysical claim: It says that subjects in the experiments used 

as evidence against EBC have phenomenally conscious content matching the content 

driving their visuomotor actions. The agency requirement could count against this claim 

only if what our concept of consciousness is could somehow have bearing on whether or 

not there exists the phenomenally conscious (but arcane) visual content posited by the 

advocate of EBC. It is hard to see how this could be the case. We might, for example, 

choose to adopt a concept of consciousness (say, for purposes of scientific research) 

according to which inaccessible (or unaccessed) mental content does not “count” as being 

conscious, but this leaves untouched the question of whether there actually are, within the 

experience of subjects, phenomenally conscious contents matching the contents driving 

motor action. It is, furthermore, also not clear whether we should find plausible Clark’s 

claim that the concept of hard to access (or inaccessible) conscious content is incoherent. 

I mentioned above the ongoing debate concerning whether phenomenally conscious 

states can exist in absence of their being accessed. That such a debate could exist makes it  

seem unlikely that the concept of an unaccessed conscious state is confused (whatever 

else it might be). 

 I conclude that the argument from agency makes no significant dent in the 

presence thesis. On the one hand, the agency requirement is too weak to rule out many of 

the posited arcane experiences from being conscious; on the other hand, the argument 
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from agency appears to infer a metaphysical conclusion from a normative conceptual 

claim. It looks then, as if the presence thesis remains a genuine threat to the dissociation 

argument.

 As mentioned above, while the argument from agency is Clark’s central response 

to the presence thesis, it is not the only argument he offers against it.95 And so what I 

have argued here cannot cannot be considered to have conclusively shown that there are 

no ways to defeat the presence thesis. However, let us assume (as I think is the case) that 

Clark’s other responses also fail to rule out the possibility of the subjects having, within 

their experience, content matching the content driving motor action. If so, then the 

dissociation argument is limited in its ability to cast doubt on EBC.

 However, even if we cannot rule out the possibility of subjects having, in their 

visual experience, content matching that content driving motor action, this does not 

necessarily mean that we should think such content actually is driving motor action. In 

the next section, I argue there is good reason to think that it could not.
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95 For example, Clark argues that even if there is arcane content in the experience of subjects, 
such conscious information may not be in the proper format for use in visuomotor action 
(2001:505-8; but see Briscoe 2009:19-20). In another place, Clark rebuts Wallhagen’s suggestion 
that DF’s visuomotor capabilities provide reason to think she has form experience by arguing 
that, if such reasoning were good, “all manner of assembly line robots and other apparently non-
conscious devices...would need to be admitted...to the ranks of the conscious 
perceivers” (2007:585). Considerations like these might well weaken whatever ability the 
presence thesis has to help EBC; I take no stand on that here. At the same time, however, they 
clearly fall short of refuting the arguments offered on behalf of EBC, meaning that the case 
against EBC would benefit from additional arguments. I offer one such argument in the next 
section.



3.4 There are no visual brain areas that produce conscious and motorically 

efficacious representations

As seen in the last section, the argument from agency is ineffective against the presence 

thesis, leaving us with the possibility that there is, within the experience of subjects, form 

content matching the content driving motor action. But that there are these conscious 

representations, in and of itself, does not help EBC. For this, the representations need also 

be what actually are driving visuomotor action. What the advocate of EBC needs is the 

possibility of these representations being both (phenomenally) conscious, and motorically 

efficacious. We will refer to these as the conscious, efficacious representations.

 I argue in this section that there probably are no such representations, since 

available neuroscientific data suggest that there are no brain areas producing 

representations both conscious and efficacious. I use an argument from elimination, 

starting by dividing up the cortical visual system into three general areas: the ventral 

stream, the dorsal stream, and early visual areas (the latter being those cortical areas 

tributary to both the ventral and dorsal streams.).96 Then I argue that each of these areas 
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96 I am considering (the major components of) the ventral stream to comprise areas V3, V4, LO, 
IT, STS, and TEO. I am considering the dorsal stream to comprise areas V3a, IPS, SPL, and IPL. 
(It has been recently argued that the dorsal stream actually consists of two sub-streams, the 
ventro-dorsal and dorso-dorsal [Gallese 2007], but I lump these two together for purposes of the 
argument.) I am considering the early visual areas to comprise V1, V2, and V5. By grouping V5 
with early visual areas, I follow the lead of Milner & Goodale (1995/2006:218-19), who have 
argued that V5 should be considered an early visual area specialized for motion processing. This 
is in opposition to more traditional taxonomies of the visual system, which put V5 within the 
dorsal stream.



either does not produce conscious representations, or does not produce motorically 

efficacious representations. The conclusion: Even if we grant the tenuous claim that there 

are, within the experience of subjects, contents matching the contents driving motor 

action, it is unlikely to help EBC, since any such representations probably do not feed 

directly into motor action.           

 Now we look, in turn, at the ventral stream, dorsal stream, and early visual areas, 

seeing why each is a poor candidate for producing the conscious, efficacious 

representations.

3.4.1 The ventral stream does not produce the conscious, efficacious representations

While the ventral stream probably produces conscious form representations, it appears to 

not produce representations that feed directly into (fine-grained, on-line) motor action. 

There are two lines of support for this. First, there is lesion evidence indicating that 

ventral lesions do not affect visuomotor action. Second, neuroimaging of the visual 

system has so far failed to reveal correlations between visuomotor action and increased 

ventral activity.

 As mentioned above, damage to the ventral stream produces a wide variety of 

deficits in visual consciousness. Subjects with ventral damage might experience 

achromatopsia, a deficit of color consciousness (Damasio et al. 1980; Zeki 1990), or 

prosopagnosia, an inability to identify faces (Damasio & Damasio 1983; Gross & 
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Sargent 1992). Ventral damage also produces deficits in object recognition (Sacks 1985), 

and form perception (Heider 2000). However, subjects with damage confined to the 

ventral stream present with no corresponding deficits in (fine-grained, on-line) 

visuomotor action.97 Ventral patients, for example, are able to grab small objects of 

various shapes and sizes (Goodale et al. 1994), or — as seen above — perform actions 

similar to those in the posting task (Milner & Goodale 1995/2006). If the ventral stream 

produced those representations directly used in motor action, we would expect damage to 

the ventral stream to produce problems in visuomotor action. But this appears not the 

case.98

 In addition, fMRI studies show visuomotor action to require no concomitant 

increase in ventral stream activity. In (Culham et al. 2003), subjects were asked to either 

both reach for and grasp a lever (known as the “grasparatus”), or simply reach for it. 

While the reaching and grasping condition produced more dorsal activity than did the 

reaching-only condition (presumably because of increased task demand in the former 
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97 They will, however, sometimes display motor deficits under delay conditions; that is, if the 
object is removed from sight for some period of time before the subject performs the motor action 
towards it (Rossetti et al. 2005; Himmelbach & Karnath 2005). There has been some speculation 
that it is the ventral stream that is guiding the visually guided actions under these conditions 
(Himmelbach & Karnath 2005), but one study has shown it to be the dorsal — and not ventral — 
stream showing increased activation during the movements (Himmelbach et al. 2009).     

98 In some newer data (Hesse 2012), DF displays deficits for visuomotor actions performed 
towards objects peripherally located, which might suggest ventral involvement in visuomotor 
action. However, neuroimaging evidence indicates it to be the dorsal stream that shows increased 
activity both in the case of visuomotor actions performed towards peripheral objects, and those 
performed towards central objects (Prado 2005), meaning the dorsal stream is probably directing 
motor action in both cases. Given this, even if later evidence confirms DF to have visuomotor 
deficits in the periphery, it is probably not the ventral stream directing the motor actions.



condition), the level of ventral activity was the same in each condition. In another study 

(James et al. 2003), fMRI was used to measure activity in DF’s visual areas while she 

performed actions like those involved in the posting task. Only dorsal areas showed 

increased activity. Were it the case that the ventral stream produced those representations 

directly used in motor action, we would expect fMRI to reveal correlations between 

visuomotor action and ventral activity. But neuroimaging experiments such as these (see 

also Prado 2005) fail to reveal any such correlations.

 Note that these data leave open the possibility that the ventral stream directly 

guides some kinds of visually guided motor action. There is evidence that it does so 

(albeit with less fine-grained accuracy) under so-called open-loop conditions, in which 

visual contact with the target object is interrupted before the subject begins his motor 

action (Rossetti et al. 2005; Himmelbach & Karnath 2005). DF, for example, is 

significantly worse than controls at the posting task if the light is shut off before she 

initiates the posting gesture.99 These deficits are thought to be because the dorsal stream 

has no “memory,” and therefore needs continuous input to function; meaning that, in 

open-loop conditions, motor systems have to rely on memorial resources in the ventral 

stream, resources missing in the case of DF. However, data like these do not count against 

the conclusion under consideration, which is that the ventral stream does not provide 

those representations directly used in fine-grained, on-line motor action.
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99 Correspondingly, optic ataxics perform at the level of controls in open-loop conditions, and 
even show a preference for using memorized visual information (rather than current visual input) 
to perform motor actions, if given the option (Milner et al. 2003).



 In 3.3, we found ourselves unable to refute the presence thesis, which says that 

there are contents, within the experience of subjects, matching the contents driving 

visuomotor action. However, as just seen, even if the ventral stream provides these 

representations, they are probably not directly used in motor action; meaning the ventral 

stream cannot supply the conscious, efficacious representations sought by the advocate of 

EBC.

 There is a further problem here for the advocate of EBC, concerning DF in 

particular, in that it looks unlikely that her ventral stream could supply conscious form 

representations. The locus of DF’s damage is in the lateral occipital cortex (LO). A 

number of experiments have shown LO to have increased activation when subjects are 

presented with colored or greyscale images of objects rather than scrambled versions 

(e.g., Malach et al. 1995; Kanwisher et al. 1996; Kourtzi & Kanwisher 2000, 2001). In 

addition, the increased activation LO shows in response to an object does not vary with 

changes in object position or size (Grill-Spector et al. 1999; Malach et al. 1998), nor does 

the response it shows to object silhouettes vary according to whether the silhouette is 

defined by luminance, texture, or motion (Grill-Spector et al. 1998). Such data seem to 

indicate LO plays a central — probably indispensable — role in representation of object 

form (Milner & Goodale 1995/2006:210; Fankhauser & Kwasniewska 2009). Given DF’s 

ventral damage is centered upon LO, her ventral stream probably cannot produce any 

form experience DF might have.
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 It also unlikely that the ventral stream could produce the unreportable experiences 

of form Wallhagen hypothesizes DF to have. Consider that DF has no general problem 

with reporting on those conscious contents commonly thought to arise from ventral 

activity: She can report on object color and texture; she can also report object identity 

(albeit with much difficulty, since object shape cannot be used as a cue). So if DF had, as 

Wallhagen hypothesizes, unreportable form experiences, and if these experiences were a 

product of the ventral stream, DF would have an improbably selective lesion: The lesion 

would both (a) have brought about — not a general deficit in reporting ventral content — 

but rather one localized to object form, and (b) have left her ability to experience form 

unaffected. While we cannot rule out this scenario, simpler explanations should be 

preferred. One such explanation is that she lacks form consciousness, and that this is why 

she cannot report object form. And so the ventral stream probably could not supply the 

unreportable experiences of form Wallhagen attributes to DF.

 In this subsection, we have seen reasons to think that the ventral stream could not 

produce the conscious, efficacious experiences hypothesized by the defender of EBC. 

First, lesion and neuroimaging evidence reveal the ventral stream to not produce the 

representations used to guide visuomotor action. Second, in the case of DF, it is 

particularly unlikely that her ventral stream might produce form experiences, since the 

locus of her lesion encompasses the area in the ventral stream where object form is 

thought represented. Moreover, that these experiences would be unreportable requires an 

improbably selective lesion.
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3.4.2 The dorsal stream does not produce the conscious, efficacious experiences

Unlike the ventral stream, there is no reason to doubt that the dorsal stream produces 

form representations that feed directly into motor action. Producing such representations 

is widely thought to be one of its primary functions (see, e.g., Milner & Goodale 

1995/2006; Jacob & Jeannerod 2003). However, as I argue now, these form 

representations (and perhaps all dorsal representations) are not conscious; meaning that 

the dorsal stream probably cannot supply the conscious, efficacious representations 

sought by the advocate of EBC.

 Before presenting the argument, I point out an assumption adopted in this 

subsection, the following: If some brain area A is disabled, but this leaves experience of 

type T unaffected, then A probably does not produce conscious representations of type T. 

So, according to this principle, if some brain area is lesioned (substantially), and the 

ability to experience color is unaffected, then that brain area probably does not produce 

conscious color representations.  This principle might be controversial (Chalmers 2000). 

But I postpone its defense until 3.5. Now on to the argument.

 In the dorsal stream, the representations feeding directly into motor action are 

probably produced in the posterior parietal cortex (the terminus of the dorsal stream), in 

two areas known as the intraparietal sulcus (IPS), and the superior parietal lobule (SPL) 

(Milner & Goodale 1995/2006, Chap. 2). One reason for thinking this comes from fMRI 
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studies revealing correlations between visuomotor action and activity in the IPS and/or 

SPL (hereafter IPS/SPL). For example, in the “grasparatus” study examined above 

(Culham et al. 2003), increased demands on the motor systems produced increased IPS/

SPL activity (see also, e.g., Binkofski et al. 1999; James et al. 2003). Further reason to 

think representations that feed directly into motor action are produced in IPS/SPL comes 

from the close association between IPS/SPL damage and optic ataxia. I will explain.

 We start by considering the specificity of the deficits resulting from IPS/SPL 

damage. Damage here results in optic ataxia, which manifests as deficits in visuomotor 

action in the absence of any primary visual, motor, or proprioceptive deficits (such as 

paralysis of the arm, or blindness). In so-called pure cases of optic ataxia — where 

damage is restricted to the IPS/SPL — the deficits occur in absence of any other visual 

deficits at all (Perenin & Vighetto 1983, 1988; more on this below). Next, consider that 

optic ataxia results only from IPS/SPL damage: Lesions outside IPS/SPL do not bring 

about deficits that are confined to visuomotor action. Now, that the very specific deficits 

constituting optic ataxia result from, and only from, IPS/SPL damage suggests that this 

area constitutes the final stage in visuomotor processing; that is, it suggests that IPS/SPL 

is the system responsible for transforming visual information into a format suitable for 

use in motor action.

 Overall, then, there is good reason to countenance the idea that IPS/SPL is the 

area in the dorsal stream producing representations feeding directly into motor action. 

The significance of this — for present purposes — is that, if there are any conscious, 
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efficacious representations of form in the dorsal stream, they are likely in IPS/SPL. But, 

as I explain now, representations here do not appear conscious.

 To see why, we look again at the results of damage to IPS/SPL. As discussed 

above, lesions confined to IPS/SPL produce pure cases of optic ataxia, optic ataxia 

occurring in absence of any other visual deficits (and not just primary visual deficits). A 

number of pure cases were studied by Perenin and Vighetto (1983, 1988; see also Garcin 

et al., 1967). While the patients studied in these experiments suffered from the deficits in 

reaching and grasping that constitute optic ataxia, they at the same time had normal form 

experience.100 The pure optic ataxics could, for example, easily find a specific shape 

hidden among distractors. Moreover, they could deftly recognize faces and other objects, 

something we would think requires the conscious perception of form. The Perenin and 

Vighetto studies also allow a further conclusion, which is that damage to IPS/SPL does 

not produce any deficits in visual experience: The optic ataxics studied could 

discriminate the direction and orientation of stimuli, even when presented peripherally, 

and for short intervals (less then 200 milliseconds). They could also verbally indicate the 

distance and relative positions of objects. In short, the Perenin and Vighetto studies make 

131

100 Throughout the discussion of optic ataxia, I have glossed over some complications concerning 
the extent of the deficits involved in the disorder. For example, Glover (2003) has argued that 
optic ataxia is a deficit specific to the on-line guidance of visuomotor actions, IPS/SPL lesions 
not affecting the accuracy of the initial movement involved in a visuomotor action. And others 
have sustained an argument to the effect that optic ataxia only involves deficits in the 
performance of visuomotor actions towards objects in the periphery (see, e.g., Rossetti et al. 
2003; Pisella et al. 2006, 2009). Interested readers should see the just-cited papers, along with 
Milner and Goodale’s (2008) criticisms of these views.



it look as if it is not only the case that IPS/SPL lesions do not produce deficits in form 

experience, but that they do not produce deficits in visual experience at all.101

 Here, then, is a first reason to think that the dorsal stream could not produce the 

conscious, efficacious representations of form: If it did, we would expect that conscious 

representations would be produced in those areas in the dorsal stream that produce the 

form representations feeding directly into motor action. But that IPS/SPL lesions produce 

no deficits in visual experience belies it doing so.102 And so while representations of form 

in IPS/SPL might be motorically efficacious, they are probably not conscious.

 (I pause here to note that, while the above data indicate optic ataxia to involve no 

perceptual deficits [and therefore no deficits in visual experience], there are some newer, 

tentative data [e.g., Pisella et al. 2009] suggesting optic ataxics present with some 

perceptual deficits. I think there is good reason to side with those who think that these are 

not deficits in consciousness, instead being merely deficits in attention, but I wait until 

3.5.1 to explain why.) 

 Also contributing to the conclusion that the dorsal stream could not produce the 

conscious, efficacious representations is that it appears as if the whole dorsal stream 

probably does not produce conscious representations (Milner & Goodale 1995/2006; 

Brogaard 2011a, 2011b). Subjects with generalized damage to the dorsal stream exhibit 
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101 One might object that there could yet be such deficits, it is just that we have thus far failed to 
uncover them. I look at this objection below (3.5.2).

102 Or so it would be the case if the principle I assumed a few paragraphs prior were true. Again, 
this principle is to be defended in 3.5.3.



Balint-Holmes syndrome (Balint 1909; Holmes 1918; see also Moreaud 2003). In 

addition to optic ataxia, Balint-Holmes patients present with oculomotor disorders such 

as gaze paralysis (also known as “sticky fixation”), and an inability to smoothly fixate or 

visually pursue targets. So far, none of these are disorders of consciousness per se. 

However, many Balint-Holmes patients (those with damage extending to the inferior 

parietal cortex) also suffer from hemispatial neglect (Driver & Vuilleumier 2001), a 

disorder in which the patient ignores objects in her contralesional visual field. Some have 

thought that this last disorder is a deficit of consciousness (Driver & Vuilleumier 2001; 

Prinz 2007; Vosgerau & Newen 2008; Briscoe 2009). Were this true, this would provide 

evidence for the inferior parietal cortex — and therefore the dorsal stream — being 

somehow directly involved in visual experience. Others, however, think hemispatial 

neglect might be better explained as a mere deficit in attention (e.g., Lamme 2006; Block 

2007; Jacob & Vignemont 2010; Brogaard 2011).103

 We can leave this debate aside. Even if hemispatial neglect is a disorder of 

consciousness, we cannot infer from this that the dorsal stream produces conscious 

representations: Damage to the inferior parietal cortex brings no impairment in any 

specific type of visual experience; it is not, for example, a disorder specifically of color 

experience, motion experience, or form experience (such as what results from damage to 

areas V4, V5, and LO, respectively). Hemispatial neglect — if it were indeed a disorder 
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103 Another potential disorder of consciousness resulting from dorsal damage is simultagnosia, an 
inability to attend more than one object at a time. The same points I make about hemispatial 
neglect below also apply to simultagnosia, and so — for sake of economy — I omit discussion of 
it in the body of the paper.



of consciousness — is an inability to experience any of an object’s properties (color, 

motion, form, whatever) in the contralesional visual field. This suggests that inferior 

parietal activity might be necessary for any content to be conscious, but what content 

appears in consciousness is determined by activity in other brain areas; and this in turn 

suggests that inferior parietal activity does not produce conscious representations.104 And 

so, even if hemispatial neglect were a deficit of consciousness (and not merely attention), 

meaning that the conclusion that the dorsal stream is not constitutive of visual experience 

in any fashion is not warranted, the conclusion it does not produce any conscious 

representations probably is.

 In summary, while the dorsal stream produces those form representations feeding 

directly into (fine-tuned, on-line) visuomotor action, it is unlikely these representations 

are ever conscious. Damage to both those parts of the dorsal stream that probably 

produce the efficacious representations, and to those that probably do not, does not 

produce specific deficits in form experience, or any other type of experience (motion, 

color, etc.). Because of this, the dorsal stream probably cannot produce the conscious, 

efficacious representations needed by the advocate of EBC.
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104 Putting it another way, while the inferior parietal lobe might be some kind of “neural correlate 
of consciousness” (a term introduced by Crick and Koch [1990]), it is not what Chalmers would 
refer to as a content neural correlate of consciousness, “a minimal neural representational 
system...such that representation of a content in [it] is sufficient, under conditions C, for 
representation of that content in consciousness” (2000:31).



3.4.3 Early visual areas do not produce the inaccessible visual experiences

The last idea to consider is whether any early cortical visual areas (i.e., V1, V2, or V5) 

could produce the posited conscious, efficacious representations.105 Whether or not these 

areas produce conscious representations is not clear cut. In the case of V1, and perhaps 

V2,106 it is probably fair to say that most researchers think activity in these areas is not 

constitutive of visual experience (e.g., Rees, Kreiman & Koch 2002), but this is no settled 

debate (Tong 2003). And in the case of V5, some have advocated the idea that activity 

there is constitutive of visual experience (Block 2005, 2007), but this too is somewhat 

controversial (Milner & Goodale 1995/2006:218-19), if less so than in the case of V1 and 

V2. But we need not adjudicate these debates, since — as I argue below — none of these 

areas probably produce form representations, at least not those feeding directly into 

motor action.

 We start with a look at V5 (also known as area MT). V5 makes a poor candidate 

for producing form representations since it is thought to specialize — not in the 
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105 This is in fact a hypothesis for which Wallhagen shows some predilection, because “V1 is  
more likely to be associated with low-level (i.e., nonconceptual) sensing” (2007:557). The idea 
here is that, because V1 is at a level of processing at which perceived properties have not yet been 
brought under concepts, V1 is a good place to locate the inaccessible experiences. While it is true 
that such processing is almost certainly pre-conceptual, it is also probably true that such 
processing is prior to the level at which robust form representations are produced, as I explain 
below.

106 Whether or not activity in V2 is constitutive of visual experience is an issue not receiving 
much attention so far. However, it is also the case that, when one looks at the set of visual areas 
that have been hypothesized as being part of the neural basis of experience, one does not find V2 
among them. And so it is probably not incorrect to say that most researchers think that activity in 
V2 is not constitutive of visual experience.



processing of form information — but rather motion information (Born & Bradley 2005). 

First, a number of correlations have been demonstrated between the viewing of moving 

stimuli and increased activity in V5, whereas stationary stimuli bring about no such effect 

(Heeger et al. 1999). Second, it appears as if lesions to V5, and only to V5, produce 

deficits confined to the experience of object motion, and to the performance of visually 

guided actions towards moving stimuli (Zihl et al. 1983; Walsh et al. 1998; Schenk et al. 

2005).107 Overall, available evidence fails to support the idea that V5 might produce form 

representations.

 The same is true of V1 and V2 (hereafter, V1/V2), since these areas appear too 

early in the visual processing chain to produce full-blown representations of object form. 

V1/V2 is thought to represent a low-level of visual processing, one probably mapping 

onto the stage Marr (1982) referred to as the “primal sketch.” Information within V1/V2 

mostly consists of a 2-D representation of the intensity and wavelengths of light arriving 

from each part of the visual field, though some cells here (due to lateral connections) 

respond to edges, motion, and binocular disparity (Hubel & Wiesel 1968). And so it 

appears that what is represented in V1/V2 are the building blocks needed to construct 

full-blown, 3-D representations of object form, but not the representations themselves. 

But V1/V2 would need to produce these more robust kinds of representations were they 

to be those that feed directly into motor action. Neuroanatomical evidence also speaks 
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107 This is something true both in the case of actual brain lesions, and the kind of “temporary 
lesions” induced by the technique known as transcranial magnetic stimulation, in which brain 
areas are taken “off-line” with bursts of magnetic energy.



against V1/V2 providing such representations, since these visual areas appear too low in 

the visuomotor processing hierarchy to have direct connections to motor areas (Felleman 

& Van Essen 1991).

 In conclusion, while one might leave open the possibility that activity in some or 

all of these areas (V1, V2, and V5) is constitutive of visual experience, a good case is to 

be made against the idea that they produce those form representations feeding directly 

into motor action. In the case of each area, there is reason to think that it does not produce 

form representations (at least not full-blown, 3-D ones); and in the case of V1/V2 

specifically, there is reason to think that they do not produce those representations 

feeding directly into motor action. Given these observations, early visual areas are 

unlikely to contain the conscious, efficacious form experiences sought by defenders of 

EBC.

In 3.3, we saw how advocates of EBC have attempted to debunk the dissociation 

argument through trying to support the idea that there is, within the experience of 

subjects, content matching the content driving motor action, this content being 

unreportable or otherwise hard to discover. We furthermore found it difficult to rule out 

the possibility of such content. But what we saw in this section is that, even if the posited 

conscious content were to exist, it is unlikely it could play a direct role in motor action, as 

currently available neuroscientific evidence fails to support the idea that there is some 

area in visual system producing representations both conscious and efficacious. And so 
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even if there is, within the experience of subjects, content matching the content driving 

motor action, this looks as if it is not helpful to the advocate of EBC.

3.5 Objections

In the last section I argued that there is no place in the visual system that might produce 

the conscious, efficacious experiences needed by the advocate of EBC. But there exist 

grounds for possible objections: First, there are newer data seeming to show optic ataxics 

suffer from some perceptual deficits, deficits one might take as evidence for deficits in 

consciousness. Second, there is also the possibility that optic ataxics have deficits in 

consciousness for which no evidence has been thus far found, but not because they do not 

exist, rather because they (for one reason or another) are not easily discovered. Finally, 

one might question whether it is safe to infer, from the failure of dorsal lesions to cause 

deficits in conscious representations, that the dorsal stream does not produce conscious 

representations. Below, I look at each objection in turn, arguing none significantly 

undermine the argument given in 3.4.

3.5.1 Do newer data concerning optic ataxia show it to involve deficits in consciousness?

As discussed above, optic ataxia is traditionally understood to involve only visuomotor, 

and not perceptual, deficits. Newer data suggest otherwise. In a study carried out by 

Pisella and colleagues (2009; see also 2006), optic ataxics were significantly worse than 
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controls at detecting changes in size, position, or orientation of peripherally located 

stimuli. The advocate of EBC could argue that these results are due to deficits in the 

ability to consciously perceive these properties of peripherally located objects. Too see 

why, let us take size as an example. The idea would be that, either before or after the 

stimulus size changed (or both), the subject did not consciously perceive its size, this 

being why she failed to detect the change. If this were correct, the Pisella et al. study 

would provide evidence for optic ataxics having deficits in visual experience, meaning it 

would be incorrect to conclude that IPS/SPL produces no conscious representations. 

Moreover, the properties subjects had difficulties consciously perceiving were some of 

the properties important for successful visuomotor action (e.g., an object’s size, its 

position). Given this, the Pisella et al. study might be considered evidence for visual 

experience being required for (fine-grained, on-line) visuomotor action.108

 However, one would think that, if optic ataxics had deficits in the conscious 

perception of object size, position, and orientation, there would be more direct evidence 

for these deficits. We would expect to have evidence like what is available in disorders 

such as achromatopsia (failure to consciously perceive color; Damasio et al. 1980; Zeki 

1990), or akinetopsia (failure to consciously perceive motion; Zihl et al. 1983). Subjects 

with these disorders are not merely unable to detect changes in object color or motion, 
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(2011), in which optic ataxic subject IG (discussed above) was significantly slower than controls 
in indicating the direction in which a target stimulus had moved. However, the same observations 
I make below about (Pisella et al. 2009) also apply to this study, and so I omit discussion of it 
from the paper.



they cannot reliably report object color or motion at all. But, with optic ataxia, there is no 

similarly direct evidence for them having deficits in the conscious perception of 

orientation, position, or size. This, of course, is not to say that we might not eventually 

have such evidence. However, until we do, probably we should prefer any other, plausible 

explanations available.

 One such explanation is that it is (merely) attentional deficits causing optic 

ataxics’ inability to detect the peripheral changes (Striemer 2007; Pisella et al. 2009; 

McIntosh et al. 2011): Dorsal areas are importantly involved in the direction of visual 

attention, this being especially true of its inferior areas (e.g., the inferior parietal cortex), 

but other areas in the dorsal stream, including IPS/SPL, also participate (Striemer 2007). 

It is thought that damage to IPS/SPL (and perhaps, to a more limited degree, some areas 

just below IPS/SPL) causes attentional deficits for peripheral parts of the visual field. The 

idea here is that the attentional deficits prevent the optic ataxic from devoting enough 

attentional resources to the peripherally located object, as would be necessary to detect 

the change.

 Overall, the explanation of the Pisella et al. data according to which optic ataxics 

are suffering from conscious perceptual deficits should probably be rejected. If there were 

such deficits, we would expect direct evidence for them (something more direct than an 

inability to detect a change), but so far there is no such evidence. This provides grounds 

for preferring the alternative interpretation of these deficits, according to which it is 

attentional deficits responsible for optic ataxics’ inability to detect changes.
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 It is also important to note that some results of the Pisella et al. study are evidence 

against IPS/SPL producing conscious form representations: When optic ataxics were 

asked to discriminate changes in the form of peripherally located stimuli, they were at the 

level of controls. Plausibly, the optic ataxics’ detecting a change in the object’s form is 

made possible by their having consciously perceived the object’s form before and after 

the change. Here we have another example of damage to IPS/SPL not producing deficits 

in form experience, and therefore further reason to think IPS/SPL does not produce 

conscious form representations. And so, even if the explanation involving conscious 

deficits (rather than mere attentional deficits) were made more attractive, it is still not 

clear that the Pisella et al. results would be of net gain to EBC.

3.5.2 Do optic ataxics have undetected deficits in visual experience?

In 3.4.2, I presented evidence for the idea that IPS/SPL lesions do not produce deficits in 

form experience, or visual experience more generally. However, one might argue that 

there are such deficits, they are just as yet undiscovered. As discussed above (3.3.1), 

Mole posits there to be demonstrative form content within visual experience, content said 

to be used in visuomotor action, and which is available only when actually performing a 

visually guided motor action. Assuming there is such content, one could argue that it — 

or something like it (cf. Matthen 2005; Nudds 2007) — is absent from the experience of 

optic ataxics. Note that this proposal comes with a ready explanation as to why there has 

been thus far no evidence of such deficits: Since such content had been so fleeting and 
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subtle, its loss might not be phenomenologically dramatic enough for us to be sure either 

that the optic ataxic would notice its absence, or that its absence would be discovered in 

the course of experiments carried out so far. And so — the objection concludes — 

perhaps optic ataxics have deficits in visual experience after all.

 Key to this objection is the idea that the content in question is, because it is 

fleeting and subtle, not prominent in one’s experience. This is problematic, since — as I 

explain now — such content should be prominent, if it is relevant to the evaluation of 

EBC. 

 EBC — as usually presented — is a hypothesis about the kind of rich, metrically 

precise information we seem to find in visual experience. Such information is the 

inspiration for EBC, in that this rich, metrically precise information is said to be 

especially well-suited for guiding (fine-grained, on-line) visuomotor action. Note now 

that the conscious information referred to here is easily available within one’s experience: 

Anyone reflecting upon their visual experience finds (or at least appears to find) a 

detailed representation of the visual field, representing things such as the precise 

locations and sizes of objects in the visual field. It appears, then, that the conscious visual 

representations hypothesized to play a role in visuomotor action are prominent in visual 

experience.

 If this is right, then the present objection constitutes a change of subject: The 

contents EBC hypothesizes to drive visuomotor action are prominent within in one’s 

phenomenology, but the contents said to be missing from the experience of the optic 

142



ataxics are subtle, subtle enough that even the optic ataxic herself misses out on the loss 

of conscious content. Thus such contents are not relevant to evaluating EBC.

3.5.3 Should one infer a brain area to not produce conscious representations because 

lesions there fail to cause deficits in visual experience?

In 3.4.2, we inferred, on the basis of IPS/SPL lesions not bringing about deficits in 

conscious form representations, that IPS/SPL does not produce conscious form 

representations. However, one might question whether this inference is safe. Chalmers, 

for example, has pointed out some pitfalls besetting the use of lesion studies to determine 

the neural basis of experience, concluding that to do so is “methodologically 

dangerous” (2000:32). However, as I explain now, such concerns do not apply when it 

comes to the inference in question.

 Certainly, some of Chalmers’s critiques are on target. Chalmers cautions against 

the following inference: If lesions to some brain area A produce deficits in conscious 

representations of type T, then A is the neural basis of representations of type T. (For 

example, inferring that some brain area produces conscious color representations from 

lesions to that brain area having produced deficits in color experience). This inference is 

risky, argues Chalmers, since A operating normally might be necessary for conscious 

representations of type T, without activity in A being constitutive of those conscious 

representations. Such an objection has bite, since it is plausible that a number of 
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background conditions need to obtain before any brain area might produce conscious 

representations (see, e.g., Block 2007:482).109

 However, the inference under consideration is of opposite form from what was 

used in 3.4.2. In the inference Chalmers considers, one infers that some brain area A does 

produce conscious representations of type T from (a) A being lesioned, and (b) there 

being deficits in the production of conscious representations of type T. However, the 

inference used in 3.4.2 was one in which one infers that some brain area A does not 

produce conscious representations of type T from (a) A being lesioned, and (b) there not 

being deficits in the production of conscious representations of type T.110 And so the 

specific worry Chalmers raises does not apply to the inference used above.

 Perhaps, however, Chalmers’s point should be taken more generally, it being that 

the use of lesion studies is risky because lesions can cause changes in the brain’s 

architecture.111 More specifically, one might worry that, though IPS/SPL actually does 

produce conscious form representations, neuroplasticity has protected optic ataxics from 

deficits of form experience. Neuroplasticity is the general ability of the brain to 
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made available to a number of neural systems (“globally broadcast”) all at once. If so, then we 
could picture a scenario in which a subject loses the ability to experience some type of content C  
(e.g., color content) when brain area A is lesioned, and this being the case — not because A 
produced the conscious representations of type C — but rather because A was what enabled the 
content of some other brain area A* to be globally broadcast, and therefore conscious.

110 That is, it was inferred IPS/SPL does not produce conscious form representations from IPS/
SPL being damaged without there being deficits in form experience.

111 Chalmers has expressed this as being one worry he has about using lesion studies to draw 
inferences about what the neural basis of consciousness is (personal correspondence).



reorganize itself in response to experience or damage (Grafman 2000). In one form of 

neuroplasticity, a brain area neighboring a lesioned area (or in the same location in the 

other hemisphere) takes on some of the function lost in the lesion. 

So — this objection says — even though there is no evidence of deficits in form 

experience, we cannot take this to mean IPS/SPL does not produce conscious form 

representations, since perhaps neuroplasticity has prevented the appearance of such 

deficits.

 However, there are two reasons to think this is not the case. First, recovery of 

function due to neuroplasticity usually takes a long period of time, and rarely provides 

full recovery (Grafman & Litvan 1999; Grafman 2000; Frost et al. 2003). Because of this, 

even if the optic ataxics fully recovered their ability to produce conscious form 

representations (a tenuous assumption), there still would have been a period in which 

they did have deficits; and were there such a period, it is likely that evidence for these 

deficits (at least anecdotal evidence) would have been found. But there is no such 

evidence. Second, consider that optic ataxics still — to no insignificant degree — suffer 

from visuomotor deficits. It is odd that the complete recovery the optic ataxics underwent 

would be reliably localized to form experience, and not include visuomotor abilities. That 

the recovery seems implausibly localized casts doubt on there having been any such 

recovery.

 In summary, we so far lack reason to be suspicious of the inference concerning 

the IPS/SPL that was made in 3.4.2. Chalmers describes a scenario in which making a 
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particular inference from a lesion study would be questionable, but the inference in 

question is not of this type. And while neuroplasticity might in some cases make lesion 

evidence misleading, such worries appear not in force in the case under 

consideration. 

3.6 Conclusion

In the dissociation argument, a number of apparent divergences between the content of 

visual experience and the content driving visuomotor action are used to argue that visual 

experience probably plays no significant role in visuomotor action. Advocates of EBC 

have responded to this by arguing that the dissociations are merely apparent, since the 

subjects may very well have, within their experience, content matching the content 

driving motor action, with this content being merely hard to discover. Clark attempts to 

rule out such content through arguing that it lacks any proper connection to agency, but 

this appears to fall short of showing the content to not exist. However, I have argued in 

this paper that, even if such content exists, it likely does not directly guide visuomotor 

action, since current neuroscientific data fail to support the idea that there are any areas in 

the visual system producing representations both conscious and motorically efficacious. 

If this is correct, then EBC still faces a compelling empirical threat.
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