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abstract

I look at some central positions in the mental causation debate – reduction-
ism, emergentism, and nonreductive physicalism – on the hypothesis that 
mental causation is intelligible. On this hypothesis, mental causes and their 
effects are internally related so that they intelligibly “fit”, analogous to the 
way puzzle pieces interlock, or shades of red fall into order within a color 
sphere. The assumption of intelligibility has what I take to be a welcome con-
sequence: deciding among rivals in the mental causation debate could end 
up to be largely an empirical matter.
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1. Introduction

In this paper I look at some central positions in the mental causation debate – 
reductionism, emergentism, and nonreductive physicalism – on the hypothesis 
that mental causation is intelligible. While intelligibility on the face of it is an 
epistemic notion, it has a metaphysical side as well: intelligible causation is an 
internal relation among the causal relata, here construed as powers. These in-
ternal relations make possible the epistemic side of intelligibility: grasping the 
nature of causes and their effects, we can see how the former produce the latter, 
in the same way that grasping the nature of, say, colors, we can see how they fall 
into place within a color sphere along the dimensions of hue, saturation, and 
brightness. If mental causation is intelligible, mental causes are likewise inter-
nally related to their behavioral effects, making possible similar epistemic feats.

In the sections to follow, I will not try to show that mental causation, or in-
deed any kind of causation, is intelligible. Instead, my more modest aim is to 
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argue that the working assumption of intelligibility could lead to an empiri-
cal resolution of the mental causation debate. I consider this a welcome result, 
as standard philosophical lines of argument, having advanced the debate up 
to a point, are less likely to make further headway on these issues. That said, 
the discussion below is not philosophically neutral. As noted already, I take for 
granted a powers conception of causality, speaking freely of mental and physi-
cal properties and the powers they bestow.1 Moreover, I assume that there is 
mental causation, that mental causes enter into the production of intentional 
behavior: epiphenomenalism and other forms of non-causalism will not play a 
part below. These background assumptions, as controversial as they are, leave 
open a number of options in the metaphysics of mental causation, and this is 
what I explore in what follows. I hope to show that the hypothesis of causal in-
telligibility makes empirical evidence more relevant to deciding among these 
options than may initially be supposed.

2. Intelligibility

Start with some standard examples of intelligible causation.2 Two gears of the 
same radius are meshed; as one turns clockwise, it causes the other to turn 
counterclockwise at the same rate. A square paperweight is pressed into soft 
clay, thereby producing a square impression. A sphere on an inclined plane 
rolls smoothly, unlike a dodecahedron, which clunks down the same plane. In 
cases such as these, it seems as if cause and effect intelligibly “fit”, analogous 
to the way puzzle pieces interlock, or colors fall into order within a color sphere.

So-described, intelligibility appears to be epistemic notion, and so it is. 
When one sees how puzzle pieces fit, or how colors are arranged in a color 
sphere, this “seeing” is epistemic. But here one is tracking a metaphysical 
fact about relations among properties. The shapes of the pieces, and the col-
ors themselves, are internally related so that necessarily, any pieces with those 
shapes, or colors of those natures, will fall into the same arrangements. In 

1  For recent defenses of the powers conception of causality, see Mumford and Anjum (2011); and Heil 
(2012, ch. 6). In what follows, it will sometimes be useful to speak of a property, sometimes of the powers 
it bestows. However, under the assumption of causal intelligibility, a property and its powers – i.e., its 
potential to combine with other properties to produce effects – are one and the same. For more on this 
“identity” theory of powers, see Heil (2003, ch. 11), and for an application of the identity theory to mental 
causation, Robb (forthcoming).
2  Primary inspiration comes from Sanford (1975; 1994); other examples and references are in Robb 
(2007).
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causation, the internally related properties are powers. When one gear turns 
another, its properties, such a shape and rigidity, are intelligibly manifested. 
These powers are internally related so that any objects with those powers must 
produce the effects as indicated – or so claims the thesis of causal intelligibility.

Many philosophers, perhaps under Hume’s influence, will balk at this the-
sis. Humean worries about intelligibility must be confronted, but this is not the 
place for it, as I aim, not to defend causal intelligibility, but rather to explore its 
consequences for the mental causation debate. That said, so as not to make this 
hypothesis more controversial than it needs to be, I should point out, first, that 
there’s nothing in the thesis of intelligibility requiring that causal relations can 
be known a priori. Sometimes a structure of internally related properties can be 
revealed only through empirical investigation. The causal structure resulting 
from the nature of powers could turn out to be like this; it need not be revealed 
to us through a priori reflection on our concepts. Second, in what follows I do 
not require a global thesis of causal intelligibility. All that’s needed is the work-
ing assumption that the mental causation of behavior is intelligible. It’s compat-
ible with this that other sorts of causation – such as causation at the most basic 
physical level – is not intelligible. For example, perhaps it’s not intelligible that 
like charges repel. But it could turn out that given such microphysical facts, the 
mechanisms of mental causation are intelligible. By analogy, the pixels making 
up the pieces of a jigsaw puzzle might not be intelligibly related. It could appear 
brute that pixels of a puzzle are adjacent. But given the way pixels are arranged 
to form pieces, it is intelligible how one piece fits with another. It’s this sort of 
“macro-intelligibility” that concerns me in this paper, whether or not relations 
among powers are intelligibly related at every mereological level.

The bulk what follows is structured around two alternative scenarios, each 
a potential outcome of a sufficiently advanced science of intentional behavior. 
(I will not weigh in on which scenario has or will come to pass.) I’ll argue that 
given the assumption of causal intelligibility, these scenarios, were they to be 
realized, could empirically distinguish among the main rivals in the mental 
causation debate.

3. First Scenario: The Causation of Behavior is Physically Intelligible

In the first scenario, mental causation is found to be physically intelligible. 
That is, behavior is discovered to be the intelligible manifestation of powers, 
all of which are known to be physical. To our future scientists, behavior “fits” 
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with its physical – presumably biochemical – causes as plainly as the pieces of a 
jigsaw puzzle. Here, apparently, is empirical confirmation of reductionism, the 
thesis that mental powers are wholly physical. Mental causation is revealed as 
merely a complex form of macro-physical causation. There are no “top-down”, 
non-physical causes operating in this first scenario, for if there were, mental 
causation would not appear physically intelligible. Finding no such gaps in the 
causal history of behavior, our future physiologists can reasonably conclude on 
empirical grounds that mental causation is just a kind of physical causation.3

One may object that this first scenario could never come about, that the cau-
sation of behavior could not be physically intelligible, for behavioral properties 
are higher-level properties at best realized or constituted by physical proper-
ties. Supporting such a claim are the standard ways of distinguishing behavior 
from bodily movement, including the multiple realizability of the behavioral 
in the physical. If intelligible causation occurs only within a single level, we 
could never discover, says the objection, that the mental causation of behavior 
is physically intelligible. Now I’m skeptical of the arguments placing behavior 
at a higher, more abstract level. They frequently seem to turn on an illegitimate 
slide from semantic or epistemic premises to metaphysical conclusions.4 But I 
needn’t here enter into this controversy. Even if the physical effects of mental 
causation merely constitute behavior, this will not preclude our first scenario 
so long as constitution is itself intelligible, as it certainly appears to be. Be-
havioral properties, that is, are internally related to the physical features that 
constitute them. It’s plausible in fact that behavioral properties logically su-
pervene on their physical properties – including, if necessary, “wide” physical 
properties – and logical supervenience is a paradigmatic intelligible relation.5 
Any reductionist arguments from the physical intelligibility of mental causa-
tion should go through just as well whether the effects are strictly behavioral or 
merely behavior-constituting physical processes.

Empirically resolving the mental causation debate – for the moment, in fa-
vor of reductionism – looks promising. However, matters cannot be as simple 
as presented so far, for this first scenario may not be as friendly to reduction-

3  This has affinities with the causal argument for reductionism advanced by Papineau (2001) among oth-
ers. The causal argument turns on the closed character of the physical world (or at least that portion stud-
ied by the science of physiology). I am sympathetic to the causal argument, but for reasons given at the end 
of this section, I believe an empirical case for reduction is best framed in terms of physical intelligibility 
rather than causal closure.
4  See Heil (2003, ch. 3).
5  For a general discussion of logical supervenience, see Chalmers (1996, ch. 2).
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ism as it initially appears. There are in fact at least two non-reductionist posi-
tions that look compatible with the envisioned discovery. First is non-reductive 
physicalism (NRP), on which the causal powers of mental properties are includ-
ed among the powers of their physical base properties. Second is a version of 
emergentism on which the novel, top-down powers bestowed by non-physical 
properties work smoothly within the physical world so as to present the appear-
ance of reduction. I will consider such views in turn, arguing that the working 
assumption of intelligibility, albeit with some needed supplements, could let us 
rule out even these rivals to reductionism.

Begin with NRP which, as I’ll construe it, says that all mental properties are 
realized in physical properties. Here realization is a relation intimate enough 
so that mental properties are necessitated by their physical base properties, but 
weak enough to preclude identity, and thus reduction.6 If NRP is not to collapse 
into emergentism, the causal powers of mental properties should not be novel, 
but should instead be included among the causal powers of their realizing physi-
cal properties. (Such inclusion is a necessary component of any view deserving 
the physicalist label.) But now it looks as if NRP fits at least as well as reduction-
ism with the physical intelligibility of mental causation. After all, on both views, 
the same set of physical powers produce behavioral effects. The only difference 
here is that on NRP, these powers are also bestowed by irreducible mental prop-
erties; but there’s no reason at the outset to think this addition of matching pow-
ers would disrupt the physical intelligibility of mental causation. The upshot is 
that the mental causation debate is not likely to be resolved under the first sce-
nario after all: both reductionism and NRP remain live options.

So far I’ve described NRP as if it presented a single picture of mental pow-
ers, but in fact NRP’s proponents have at least two options that should be distin-
guished. Consider a mental property M and the physical property P realizing it 
on a given occasion. M ’s powers could be “included” among P ’s powers in ei-
ther of two senses, each resulting in a version of non-reductive physicalism. On 
NRP-1, each of M ’s (token) powers is identical to one of P ’s powers. Here the 
powers of the mental property are wholly contained within those of its physical 
base. Alternatively, on NRP-2, M ’s (token) powers are distinct from any of P ’s 
powers. The powers of the mental property are, in that sense, non-physical. 
But each mental power’s causal profile – that power’s potential to combine with 
others in the production of behavior – matches the causal profile of some power 

6  Non-reductive physicalism has many contemporary adherents; classic defenses include Putnam (1980) 
and Boyd (1980).
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bestowed by the physical base. On NRP-2, that is, the powers of the mental 
are “included” in those of the physical in the sense of being redundant. M ’s 
non-physical powers are matched by, even if not identical to, some subset of the 
physical powers bestowed by P.7

Return now to the problem before us: the first scenario seems not to dis-
tinguish reductionism from NRP. In reply, I grant that NRP-1 is empirically 
indistinguishable from reductionism, even given the assumption of causal in-
telligibility. But this is not surprising, for this version NRP is, I claim, merely 
reductionism under another name. Here any causal contribution of the mental 
property – and indeed the mental property itself – has been entirely absorbed 
into its physical base. What NRP-1 here calls a “mental property” is just a way 
of conceiving of a physical base property. Selectively attending to some of P ’s 
powers, we single out a referent for our psychological term or concept. But this 
leaves undisturbed the causal powers of P and indeed of any of the powers in-
volved in the production of behavior. Ontologically, NRP-1 is fully reductive: it 
“adds” a mental property in name only. There is to be sure a “non-reductive” 
component to NRP-1, but it is merely conceptual or semantic.8

However, the alternative version of non-reductive physicalism, NRP-2, does 
in fact introduce irreducible mental properties, for here M ’s powers are distinct 
from any of P ’s, in spite of the fact that each of M ’s powers is matched by some 
physical power in the sense explained earlier. The present question is whether 
our future investigators, having discovered that mental causation is physically 
intelligible, will have reason to favor reductionism over this non-reductive ri-
val. When behavior is seen to fit intelligibly with physical causes, is this be-
cause, as reductionism would have it, only physical powers are manifested? Or 
is it because, as NRP-2 would have it, there are two matching sets of powers 
manifested, one physical and one not?

Distinguishing reductionism and NRP-2 here requires a supplementary as-
sumption, though I believe it is a plausible one. I will call it:

Causal Holism: An effect is unintelligible without all of the powers of which 
it is a manifestation.9

7  For a defense of NRP-1, see Wilson (2011). For a defense of (what I take to be) a version of NRP-2, see 
Pereboom (2002).
8  See Heil (1999, p. 194), as well as Kim’s frequent claim (e.g., in Kim, 1992) that the “causal inheritance 
principle” leads to the fragmentation, and ultimately the reduction, of mental properties.
9  Compare Williams (2010) on “power holism”, a closely related, though not equivalent, thesis.
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Given this principle, our empirical investigators, having discovered that mental 
causation is physically intelligible, will be able to rule out NRP-2. For they would 
know that if some non-physical power of a mental property were implicated in 
the production of observed behavior, that behavior would be physically unintel-
ligible. They would know, that is, that on NRP-2, the physiology of intentional 
behavior should appear as incomplete as a jigsaw puzzle with missing pieces.

Before looking briefly at whether Causal Holism is, or might be, true, I’d 
like to note as an aside that approaching NRP from this angle allows us to side-
step at least one thorny issue that has occupied much of the mental causation 
literature. In particular, we need not here decide whether mental properties on 
NRP-2 overdetermine their effects, and if so, whether such overdetermination 
is of a problematic sort.10 If behavior is the manifestation of distinct “matching” 
powers of mental and physical properties, is this an intolerable coincidence? Is 
it an unacceptable redundancy in nature? Such questions are important, but I 
don’t think they need to concern us here, for whether NRP-2 should be rejected 
on empirical grounds in the first scenario is independent of whether it involves 
a problematic sort of overdetermination. Even if the matching causal powers of 
M and P cooperate so as to produce intentional behavior without problematic 
overdetermination, NRP-2 would still be objectionable after the discovery of 
physical intelligibility. Our scientists can rule out this non-reductive rival with-
out becoming entangled in metaphysical questions about overdetermination.

That said, ruling out NRP-2 in the first scenario does require Causal Ho-
lism, which I haven’t here defended – is this just more metaphysical baggage 
for future scientists to take on in addition to the working hypothesis of causal 
intelligibility? Perhaps, but it’s worth noting that Causal Holism could itself 
be an empirical hypothesis. Our scientists, investigating causal production in 
more ordinary (non-mental) cases, could discover that the intelligible produc-
tion of an effect requires all of the powers manifested, even when those powers 
include two (or more) with matching causal profiles. This would provide strong, 
albeit fallible, inductive support for the more general thesis of Causal Holism. 
Alternatively, a more ambitious strategy would try to establish the principle on 
broadly philosophical grounds. We might start, for example, by appealing to an 
analogous holism found in non-causal intelligible structures, such as the jigsaw 
puzzle or color sphere. A puzzle piece, or a particular shade of red, would not in-
telligibly fit into a particular location were it not for the natures of the surround-

10   For helpful discussions, see, e.g., Funkhouser (2002) and Walter (2008).
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ing pieces or shades. Such examples, if appropriately analogous to manifestation 
of powers, could be leveraged into an argument for holism in causal structures. 
In any case, both lines of argument presented here – empirical and philosophi-
cal – are merely suggestive, and a fuller case for Causal Holism would require 
deeper development of the powers conception of causality, something I will not 
attempt here.

If these remarks are along the right lines, an empirical discovery – namely, 
that mental causation of intentional behavior is physically intelligible – would 
favor reductionism over nonreductive physicalism. I now turn to the other 
main rival, emergentism. Here the empirical case for reductionism looks more 
straightforward. After all, the hallmark of emergentism is top-down causation, 
on which non-physical mental properties exert a novel influence on physical 
effects, an influence that cannot be accounted for by physical properties alone. 
Our future scientists, discovering that mental causation is physically intelligi-
ble, would be able to rule out emergentism on the spot, and moreover, without 
needing any principle as controversial as Causal Holism.

But as I noted earlier, there is a version of emergentism which may be com-
patible with the envisioned empirical discovery. This is the model of mental 
causation recently defended by E.J. Lowe.11 Lowe’s model has many of the stan-
dard emergentist features: mental properties are non-physical, though they de-
pend (causally) on physical properties. Moreover, Lowe’s mental properties ex-
ert a novel, non-redundant, downward influence on physical (here behavioral) 
effects. But Lowe’s brand of emergentism is unique in that it permits behavior 
to manifest these top-down powers without violating the closed character of 
the physical world. Closure has a number of alternative formulations, but here 
a simple version will do:

Closure: Everything physical that has a cause at time t has a sufficient physi-
cal cause at t.

It’s surprising that this principle is compatible with any version of emergentism, 
for Closure is standardly taken to preclude emergent mental causation. Sup-
pose a behavioral effect B occurring at time t2 is the manifestation of powers 
that include those bestowed by mental cause M at previous time t1. Given Clo-
sure, B has a sufficient physical cause at t1, presumably powers of M ’s base 

11   For details, see Lowe (2003; 2008). I discuss Lowe’s model at greater length in Robb (unpublished 
paper).
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property, P. It’s difficult to see, then, how M could be an emergent property 
in the required sense. After all, if M is non-physical, and its powers are needed 
to produce B, then it looks as if any physical powers operative at t1 are not suf-
ficient for the behavioral effect after all, so that Closure is violated.

Lowe argues, however, that M ’s efficacy is in fact compatible with the causal 
sufficiency of its physical base, and thus with Closure. While the powers be-
stowed by M are necessary partners in the production of B, on Lowe’s proposed 
model, P is sufficient for M. That is, P itself produces the needed non-physical 
property that, together with P, produces the behavior. The resulting picture 
looks like this, where each arrow stands for causal sufficiency:

Here P and M jointly produce B: the mental property is a necessary participant 
in this production. But Closure is not violated, for P is in fact sufficient for B 
due to P ’s being sufficient for its needed helper, M. Lowe remarks that while 
there is a non-physical property exerting top-down efficacy, it would likely be 
invisible to empirical investigators, who will find, in accordance with Closure, 
a sufficient physical cause of the behavior at t1, and thus will feel no need to 
postulate non-physical powers.

Lowe’s model is ingenious, and deserves more discussion than I can give it 
here. But for present purposes, the following limited point will suffice: the model 
is compatible with Closure, but it does not look compatible with physical intelli-
gibility. From the point of view of our empirical investigators, who are operating 
under the working assumption of causal intelligibility, P’s causation of B will look 
extraordinarily odd. We can grant P’s causal sufficiency, but because it requires 
the emergent M to produce B, P’s production of the behavior will look gappy to 
our scientists, akin to one gear’s turning other smoothly in spite of having miss-
ing teeth. If this is right, then this first scenario, in which mental causation is 
discovered to be physically intelligible, will in fact rule out even Lowe’s version 
of emergentism (a fortiori, it will rule out more standard versions of emergentism 
that do not respect Closure). Lowe is right that our future investigators, armed 
only with Closure, could not empirically decide between reductionism and emer-
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gentism. But if they are permitted the hypothesis of causal intelligibility, the case 
for reductionism under this first scenario looks much stronger.

4.  Second Scenario: The Causation of Behavior is not Physically Intelligible

I turn now to a second scenario, one much less friendly to reductionism. Here 
our advanced physiologists discover that mental causation is not physically in-
telligible. Even after detailed investigation, the causation of intentional behav-
ior appears to them oddly gappy, a puzzle with missing pieces. This would be 
unacceptable given the working assumption of causal intelligibility. In this case 
we have what appears to be empirical evidence, not for reductionism, but for 
one of its chief rivals, emergentism. Mental causation on this second scenario 
has been found to include non-physical properties bestowing powers not found 
or matched in the physical world. These non-physical properties are needed to 
fill in the gaps to make mental causation intelligible.

An immediate worry is that scientists in this second scenario, especially 
if they already lean toward reductionism, would not have sufficient reason 
to postulate the powers of emergent mental properties rather than powers of 
unknown physical properties, or, alternatively, unknown powers of familiar 
physical properties, powers manifested only in psychological contexts.12 Re-
ductionism remains an option for them, and the second scenario doesn’t vindi-
cate emergentism after all. This particular worry, however, misrepresents the 
current dialectic. I am here concerned only to show, under the assumption of 
causal intelligibility, the in-principle empirical resolution of the mental causa-
tion debate. To secure this, we can suppose in these hypothetical scenarios that 
the relevant empirical information about the contribution of physical powers to 
behavior is available to our future physiologists. Skeptical worries about physi-
cal properties and their powers are set to one side, at least for present purposes.

A related and more troublesome worry about the second scenario asks why 
our scientists should think the non-physical properties in question are mental. 
Perhaps mental properties are physical, as the reductionist would have it, and the 
top-down powers filling in the gaps of mental causation are, while not physical, 
not mental either. This is not as ad hoc a hypothesis as one might think. If there 
is reason to countenance emergence in non-psychological contexts – perhaps 
chemistry could provide examples13 – these non-mental emergent powers could 

12  On this latter possibility, compare Shoemaker (2002).
13  See Hendry (2006).
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be part of the necessary causal background in which mental causation operates. 
Our scientists in the second scenario might have discovered emergent causa-
tion, but perhaps not emergent mental causation. To respond to this worry, we 
need, I think, to supplement the second scenario so that the efficacy of non-
mental emergents, if there are such, is already taken into account when gaps are 
perceived in the causation of behavior. The key here is for our future scientists 
to study these non-mental emergents outside of psychological contexts. Con-
structing causal profiles for these properties, scientists can take their efficacy 
into account when investigating the causal history of behavior. Only then could 
failures of intelligibility plausibly be attributed to emergent mental properties.

So far the second scenario appears to be one in which there is evidence for 
emergentism over reductionism. But as in the first scenario, the difficult rival 
to rule out is NRP-2. Our scientists see that behavior is not physically intel-
ligible, and so under the assumption of intelligibility, they can infer that this 
is due to the operation of non-physical powers. But are these postulated pow-
ers novel, as emergentism has it, or are they the redundant powers of NRP-2? 
Causal Holism will not be of much help in this case. Holism tells us that an 
effect will appear unintelligible until we grasp all of the powers producing it, 
but the second scenario already presents the causation of behavior as physi-
cally unintelligible, and thus as involving hidden (non-physical) powers. The 
question is not whether there are hidden powers, but what their natures are. In 
particular, are they novel or redundant with respect to the physical? If there is 
empirical headway to make on this question, it will not come from constructing 
casual profiles for the postulated non-physical powers in non-mental contexts, 
for they do not occur in such contexts. If there’s to be empirical evidence decid-
ing between NRP-2 and emergentism, it will rather have to come from studying 
the intelligible manifestation of ordinary (non-mental) powers under condi-
tions of known redundancy. If a telltale sign of redundancy could be gleaned 
from such cases, it could shed light on the nature of the hidden powers in the 
second scenario. Knowing how redundancy reveals itself, our scientists could 
leverage this information to decide between emergentism and NRP-2.

5. Conclusion

The mental causation debate is as much about how mental causation occurs as 
it is about whether it does.14 The “whether” question is important, but I’ve set it 

14  See Kim (1998, pp. 61–26, pp. 78–79).
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aside to focus on the “how”. In particular, how are the mental powers produc-
ing intentional behavior related to the physical, biochemical powers observed 
to work in the human body? Prima facie, these are empirical questions, and 
accordingly there have been attempts to marshal empirically confirmed – or 
at least empirically plausible – principles to bring the mental causation debate 
to some resolution.15 For example, perhaps we have good empirical reasons to 
think that Closure is true, or that energy is conserved, or that causation is the 
transference of some measurable quantity, or that there must be an underlying 
mechanism for any macro-level causal relation. Armed with such principles, we 
can look to a sufficiently advanced physiology to tell us whether the physical 
world has the resources to explain the causation of behavior. But the availability 
of NRP-2, as well as Lowe’s “invisible” model of emergent causation, suggests 
that even advanced empirical evidence will be of limited use in resolving the 
mental causation debate, at least when only Closure and kindred principles are 
in play. My aim in this paper has been to argue that the working hypothesis of 
causal intelligibility would make empirical progress on these questions a more 
reasonable hope.
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