Is it possible to experimentally reveal non-reductive mental causation?
Arguments of causal exclusion, as most famously advanced by Kim (1989; 2003; 2005), aim to expose a tension within the position of non-reductive physicalists, who (among other things) endorse the following claims: (i) the domain of the physical is causally closed, (ii) mental properties non-reductively supervene on physical properties, and (iii) mental properties may be causes of physical effects of their own supervenience bases. The tension revealed by exclusion arguments exists between the first two claims and the third: it is unclear how something that is not reducible to the physical domain, i.e. something ultimately nonphysical, could causally affect the domain of the physical, even though the latter is causally closed.

In recent years, the argumentative strategies adopted by non-reductive physicalists to immunize their position against the threat posed by exclusion arguments have been supplemented by an experimentalist strategy. Authors as Shapiro and Sober (2007), Woodward (2008), List and Menzies (2009), or Shapiro (forthcoming) argue that the currently very popular interventionist approach to causation—as most exhaustively presented in Woodward (2003)—provides techniques of causal discovery and modeling that allow for experimentally confirming the possibility of non-reductive mental-to-physical causation, i.e. that supply empirical evidence for claim (iii). Or differently, these authors hold that, on the basis of interventionist techniques of causal discovery, it is possible to experimentally falsify the negation of (iii)—the negation of (iii) being the core tenet of epiphenomenalism. 

This paper argues that experimentally revealing non-reductive mental-to-physical causation is by far not as straightforward as non-reductive physicalists would like to have it. In the first part, I show that standard interventionist techniques of causal discovery are in fact not applicable to cases of mental-to-physical causation. To see this, consider the standard causal structure discussed in the context of arguments of causal exclusion:
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Fig. 1. Variables M; and M, represent two mental properties. P; and P, represent the
two physical properties whose instances realize particular values of M; and Ma,
respectively. “==" represents supervenience, “—" stands for causation.




On the face of it, a simple intervention-test to determine whether M1 causes P2 consists in intervening on the variable M1 to change its value and to check whether these manipulations of M1 are systematically associated with changes in P2. However, such tests are only revealing with respect to the causal relation between M1 and P2 if the test results are not confounded by so called off-path causes of P2, i.e. causes of P2 that are not located on a causal path from M1 to P2. In order to avoid this kind of data-confounding, Woodward (2003, 98) requires that an intervention variable I used to manipulate M1 must be chosen in such a way that I is not correlated with any off-path causes of P2. Moreover, all off-path causes of P2 must be held fixed while M1 is manipulated via I. 

This approach to prevent data-confounding gives rise to the following problem for non-reductive physicalists. Tenet (ii) of non-reductive physicalism entails that mental properties differ from their supervenience bases. This property dualism, in turn, yields that mental properties are ontologically autonomous (Walter and Eronen 2011, 142), from which non-reductive physicalists infer the causal autonomy of the mental (Lowe 1993; Menzies and List 2010). That means there are mental phenomena that have “independent causal powers, that is, causal powers not grounded in and determined by the causal powers of physical events” (Lowe 1993, 633). Non-reductive physicalists are thus committed to the claim that P1 is an off-path cause of P2 relative to M1, from which it follows that interventions on M1 must be independent of P1 and P1 must be held fixed while M1 is manipulated. Obviously though, due to the supervenience relationship between M1 and P1, intervention-tests that meet those constraints are impossible, for every change induced on M1 is necessarily correlated with a change in P1. This shows that—contrary to Shapiro, Sober et al.—standard interventionist techniques of causal discovery as developed in Woodward (2003) are not applicable to structures of the kind depicted in figure 1.

In light of this problem, non-reductive physicalists might attempt to render interventionist techniques applicable to cases of mental-to-physical causation by relaxing the constraints to avoid data-confounding. It could be argued that intervention variables for M1 do not need to be independent of all off-path causes of P2, but only of those that are not part of the supervenience base of M1 (cf. Woodward forthcoming). Furthermore, it might be held that not all off-path causes of P2 must be fixed while M1 is manipulated, but only those not contained in the supervenience base of M1. For brevity, call an experiment that only meets these relaxed constraints an intervention-test*. In the second part of the paper, I then argue that while it is indeed possible to conduct intervention-tests* on structures as the one in figure 1, these tests, in principle, fail to produce empirical evidence that would favor (iii) over the negation of (iii), i.e. non-reductive physicalism over epiphenomenalism. 

To see this, assume we perform an intervention-test* on M1 and assume, furthermore, that we find this test to generate data to the effect that manipulations of M1 are associated with changes in P2. Such a test result does not entail that M1 is a cause of P2, because our manipulations of M1 are explicitly allowed to be correlated with changes in P1, which the non-reductive physicalist takes to be an autonomous other cause of P2. This other cause is not located on a path from M1 to P2 and, above all, is determined to be causally sufficient for P2 by the causal closure of the physical (cf. tenet (i) of non-reductive physicalism). In consequence, our test result significantly underdetermines a causal inference. At least two structures can generate the data of our (hypothetical) intervention-test*: either (a) the changes in the values of P2 are only caused by changes in the values of P1,  that necessarily accompany our manipulations of  M1, or (b) the changes in the values of P2 are overdetermined by P1 and M1. Figure 2 contrasts the two causal models that account for the data generated by our intervention-test* equally well:
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Fig. 2. Two models that account for our hypothetical intervention-test* equally well.




Obviously, these are exactly the two models that are at stake in the debate between epiphenomenalists and non-reductive physicalists. The fact that all empirical data that result from intervention-tests* and that could stem from mental-to-physical causation might just as well stem from a structure that only features physical-to-physical causation shows that intervention-tests* cannot produce empirical evidence that would favor non-reductive physicalism over epiphenomenalism. Intervention-tests* never induce an unambiguous inference to non-reductive mental-to-physical causation. 

Overall, the experimentalist defense of non-reductive physicalism fails. Standard inter-ventionist techniques of causal discovery as developed in Woodward (2003) are not applicable to cases of downward mental causation. And interventionist techniques with relaxed constraints against data-confounding—intervention-tests*—in principle under-determine the inference to (iii) and its negation, respectively. The debate between epiphenomenalists and non-reductive physicalists cannot be settled on experimental grounds.
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